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ABSTRACT 

Simple hardness ratios are found to be a good estimator for the spectral peak energy 
in Gamma- Ray Bursts (GRBs). Specifically, a high correlation strength is found be- 
tween the i/Fi, peak in the spectrum of BATSE GRBs, Ep^obs, and the hardness of 
GRBs, HRfj, as defined by the fluences in channels 3 and 4, divided by the combined 
fluences in channels 1 and 2 of the BATSE Large Area Detectors. The correlation is 
independent of the type of the burst, whether Long-duration GRB (LGRB) or Short- 
duration (SGRB) and remains almost linear over the wide range of the BATSE en- 
ergy window (20-2000 KeV) . Based on Bayes theorem and Markov Chain Monte Carlo 
techniques, we also present multivariate analyses of the observational data while ac- 
counting for data truncation and sample-incompleteness. Prediction intervals for the 
proposed HRn-Ep^obs relation are derived. Results and further simulations are used 
to compute Ep^obs estimates for nearly the entire BATSE catalog: 2130 GRBs. These 
results may be useful for investigating the cosmological utility of the spectral peak in 
GRBs intrinsic luminosity estimates. 
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1 INTRODUCTION 

One of the most widely used spectral parameters in the stud- 
ies of GRBs is the time-integrated vF^ spectrum peak en- 
ergy of these cosmic events. Since the early 1990's there has 
been a growing trend (e.g. Liang 1989) to plot the GRBs 
spectra in the form of E^dE or vFi, vs. energy, where Fi, is 
the spectral flux at the frequency u. This has the advantage 
of making it easy to discern the energy of the peak power 
from the burst. The vF^ plot of many of the bursts' spectra 
shows a peak which is denoted by Ep^obs ■ 

Among all the gamma-ray observatories that have de- 
tected GRBs, the Burst and Transient Source Experi- 
ment (BATSE) onboard the now defunct Compton Gamma 
Ray Observatory (CGRO) has provided the largest GRB 
database, consisting of observational data for 2704 GRBs. 
The Ep^obs of BATSE GRBs that have been spectrally ana- 
lyzed indicates a narrow distribution extending from tens of 
KeV to a few MeV (Preece et al. 2000). However, there has 
been great debate on whether the upper and lower cutoff in 
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the tails of the Ep^oba distribution are intrinsic to GRBs or 
strongly affected by the sensitivity of detectors (e.g. Piran 
2005; Lloyd & Petrosian 1999; Higdon & Lingenfeher 1998; 
Cohen et al. 1997; Piran & Narayan 1996). 

The discovery of X-Ray Flashes (XRFs) with familiar 
temporal structure to GRBs but with typically lower peak 
energies (Kippen et al. 2004; Kippen et al. 2002; Heise et 
al., 2001) indicates that the lower cutoff observed in the dis- 
tribution of Ep.obs is not real and is due to either the low 
sensitivity of BATSE LAD detectors in this energy range 
or sample incompleteness caused by the limitations of the 
spectral analysis. Similarly, the reality of the observed cutoff 
in the upper tail of Ep^oba distribution has also been ques- 
tioned by the references above. However, a study of the Solar 
Maximum Mission (SMM) data (Harris & Share, 1998) sug- 
gests that there is a deficiency - by at least a factor of 5 - of 
GRBs with Ep^oiis above 3MeV relative to GRBs peaking at 
~ 0.5MeV. But these data are consistent with a population 
of peak energy that extends up to 2MeV . 

There have also been reports on the existence of cor- 
relations between the rest frame spectral peak energies 
(Ep^int) of GRBs and their 1-second isotropic peak luminos- 
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ity {Lisa), as well as reports on correlations between Ep^int 
and isotropic-equivalent radiated energy (Eiso) (Schaefer 
2007; Ghirlanda et al. 2007; Amati 2006; Amati et al. 2002). 
However, one major problem with these relations is sample 
incompleteness. In particular, the Amati & the proposed 
Lisa — Ep^int relations have been constructed from less than 
100 bright GRBs. Several studies have questioned the va- 
lidity of these relations, arguing that some GRBs do not 
obey them (e.g. Shahmoradi & Nemiroff 2009a; Butler et 
al. 2009a; Butler et al. 2007; Nakar & Piran 2005; Band & 
Preece 2005), and that it is plausible that some part of these 
relations are due to complex selection effects in the detection 
and measurement processes. 

So far, the spectra of only 350 out of 2704 GRBs de- 
tected by BATSE have been analyzed in detail using a va- 
riety of spectral models (e.g. Kaneko et al. 2006, hereafter 
K06). Although these 350 GRBs need to be especially bright 
to allow for accurate spectral analyses, inclusion rules, such 
as requiring a minimum flux or Signal-to-Noise Ratio (S/N), 
may carry significant limitations and biases (Sharmoradi 
and Nemiroff 2009a). 

In this paper we propose a novel method that is 
designed to increase the number of usable GRBs in spec- 
tral correlations and population studies while reducing 
limitations and biases: using a hardness ratio to estimate 
Ep^obs- We define a new hardness ratio HRh that is the 
sum of the fluences in channel 4 and 3 of BATSE LAD 
detectors, divided by the sum of the fluences in channel 2 
and 1. Equivalently, this corresponds to dividing the energy 
fluence received by BATSE triggered LADs in the energy 
range (300 - 2000 KeV) by the energy fluence received in 
the energy range (20 - 300 KeV). We will show here this 
and other hardness ratios are in fact good estimators of 

Ep^obs • 

The plan of the paper is as follows: §2 describes the 
HRu-Ep^obs relation while briefly discussing the signiflcant 
differences that exist between the reported values of Ep^obs of 
BATSE GRBs due to the use of different spectral models to 
fit the data. §3 is spent on the derivation of the prediction in- 
tervals for the relation. The estimation and prediction power 
of the relation will also be discussed there. Some examples 
on the applications of the relation, in particular, the Ep^obs 
distribution of BATSE GRBs will be discussed and the re- 
sults will be summarized in §4. 

2 Ep,abs ESTIMATION FOR BATSE BURSTS 

The fluences in different channels are taken from the current 
BATSE catalog available at the HEASARC archives Im- 
mediately, a strong correlation was found between HRh and 

^ http:/ /gammaray.msfc. nasa.gov/batse/grb/catalog/current/ 
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Figure 1. Differences in Ep obs vs. total Icr errors in Ep ^bs for 
Y04 and K06 GRBs. For any point that lies above the solid 
line/dashed line/dotted line, the two reported values of Ep ^bs for 
that GRB are inconsistent at more than \a jla jZa level. There- 
fore, 69% (26%) of all bursts have an Ep „i,g reported by K06 that 
is inconsistent at the > la (> 3a") level with the Ep ^bs reported 
by Y04. 

Ep.obs for 249 BATSE bright bursts that are common be- 
tween the current BATSE catalog and 350 BATSE bursts 
analyzed by K06 (KendaU's tk = 0.68, 16o-). 

In fact, for many GRB detectors such as BATSE, 
HRh might even be a preferred measure of GRB spectral 
peakedness in i/F^ than Ep^obs for several reasons. First, 
HRh is relatively immune to details of GRB spectral anal- 
yses, and therefore, quite possibly, hiding fewer unexpected 
thresholds and hidden selection effects. Additionally, HRh is 
easier to measure for faint GRBs, allowing HRh to be com- 
puted with little statistical error for many more GRBs than 
350 - in fact for most BATSE GRBs. 

We use HRh rather than any other deflnition of hard- 
ness ratio to estimate Ep^obs because of its relatively low 
statistical variance, the boundary energy between high and 
low energies (100 KeV), and its strong linear correlation with 
Ep^obs (Pearson's correlation coefficients: 0.89,0.88 & 0.88 at 
> 13(T, > lOo" & > 14(T significances for the three Band, 
COMP(CPL), and SBPL spectral models respectively). The 
existence of such a strong positive correlation might not be 
very surprising since both parameters Ep^obs & HRh are 
measures of the spectral hardness of a GRB. An unexpected 
but useful perk is that the relation is nearly linear over a 
wide range of BATSE Ep.obs energies. 

2.1 Systematic Errors in Ep^obs Estimates 

Although a decade has passed since BATSE ended its mis- 
sion, less than one quarter of the total number of GRBs 
detected by BATSE have been spectrally analyzed to date. 
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Figure 2. Direct comparison of Ey ^bs estimates given by K06 
and Y04 for the same sample of BATSE LGRBs: The sample for 
which K06 find Band as the best fit model (blue squares), the 
sample for which K06 find COMP as the best fit model (green 
circles), and the sample for which K06 find SBPL as the best 
fit model (red triangles). Note that Y04 use Band model for all 
GRBs. The solid line in the graph delineates where the two Ep abs 
estimates would be equal. Comparison of the two Ep ^bs estimates 
reveals that the presumed spectral model can have a significant 
effect on the derived spectral parameters. 



Examples of such works include Ghirlanda et al. (2009), 
hereafter G09; K06; Yonetoku et al. (2004), hereafter ¥04; 
Preece et al. (2000). In an impressive work, K06 have ana- 
lyzed 350 brightest BATSE GRBs, and fit the spectra of the 
bursts with a variety of spectral models. BATSE GRBs spec- 
tra are most commonly fit with an empirically determined 
double power law connected by a smoothly fit transition re- 
gion (Band et al. 1993, commonly referred to as the "Band 
model"). When plotted as i/F,^ versus u, a peak energy is ev- 
ident, usually referred to as Ep^obs ■ Other spectral models 
exist that exhibit a similar peak. It has been noted, how- 
ever, that spectral parameters including Ep^obs are highly 
dependent on which spectral model is being fit, leading to 
non-negligible differences in the various published values of 
the bursts properties by independent authors (e.g. CoUazzi 
& Schaefer 2008; K06; Preece et al. 2002; Ghirlanda et al. 
2002). 

In order to show the biases produced by using differ- 
ent spectral models, we compared the peak energies of 161 
BATSE GRBs obtained by Y04 using the Band model to 
the peak energies of the same bursts reported by K06 using 
three different models: Band, Comptonized Model (COMP, 
also known as GPL; Pendleton et al. 1997; Mazets et al. 
1981), and Smoothly-Broken Power Law (SBPL) (Preece et 
al. 2000; Ryde 1998). The variations are seen graphically 
in Figure [l] which shows the difference in Ep^obs values re- 
ported by Y04 and K06 vs. the square-root of the sum of the 
squares of their lo error bars for each individual burst. We 



divided the whole sample into three subsamples delineated 
by Band, GPL and SBPL in K06. For any point that lies 
above the solid line in Figure [ij the two reported values of 
Ep^obs of the GRB are inconsistent at more than their given 
la uncertainties in Y04 and K06. 

Surprisingly, 63% of the Y04 Ep^oba are inconsistent with 
K06 Ep^obs for the GRBs best described by the Band model 
in K06 at > Icr level. This ratio is even higher for the case 
of GRBs best described by GOMP model (65%) and by 
SBPL model (78%). OveraU, we find that 69% (26%) of aU 
bursts have reported Ep^ots by K06 and Y04 that are incon- 
sistent with each other at > la (> 3a) level. Moreover, the 
Ep^obs differences do not show a Gaussian distribution about 
zero, particularly those described by GPL, and to a lesser 
extent those described by SBPL. This implies the existence 
of a systematic bias in Ep^obs of Y04 due to the use of the 
Band model as an 'a priori' best fit to all LGRBs. 

Inspection of Figure |2] indicates that Y04 underesti- 
mates Ep^obs , relative to K06, for those LGRBs that are 
best fit by GPL, while Y04 slightly overestimates Ep^obs for 
GRBs best fit by SBPL. For one burst in the GPL subsam- 
ple (BATSE trigger 6539) there is an extremely large differ- 
ence between the two peak energies {Ep^Koe ~ 2039 ± 251, 
Ep^Y04 = 310.47g;g). Excluding this burst, the average differ- 
ence of the peak energies for GOMP subsample is 109 KeV. 
Overall, the similarity of Y04 and K06 Ep^obs estimates can 
be rejected at > 46(j, > 35o- & > 74(t for the three Band, 
GOMP & SBPL spectral models respectively, according to 
test. These discrepancies indicate that systematic errors 
and uncertainties due to model biases are significant. In ad- 
dition, K06 find that very frequently, some time-resolved 
spectra cannot be adequately fit by the Band model. 



2.2 HRh-E, 



'p,obs 



Correlation 



As shown in the previous section, the use of a specific spec- 
tral model as an 'a priori' best fit can result in a signifi- 
cant underestimation or overestimation of Ep^obs of GRBs. 
In order to nullify the possible effects of the spectral model, 
several authors attempted to simultaneously fit the spectra 
of GRBs with different models and choose the one with the 
least value as the best fit. The most comprehensive anal- 
ysis of this type for BATSE GRBs has been done by K06 
who consider five different spectral models in their analyses 
and spectral fits. Although other authors (e.g. G09; Nava 
et al. 2008; Y04; Band & Preece 2005) have extended the 
number of GRBs with measured Ep^obs , for the reasons dis- 
cussed above, we rely only on the sample of GRBs with 
measured Ep^obs reported by K06 to find the best linear fit 
for the HRn-Ep^obs relation. K06 provide the most precise 
Ep^obs measurement for the bright BATSE GRBs to date. 

Figure |3j shows the HRn-Ep^obs relation for 249 
bursts from K06 with measured Ep^obs that also have re- 
ported fluences in the current BATSE catalog. In a stan- 
dard "Ordinary-Least-Squares" fit, here abbreviated as 
OLS(Y|X), it is assumed that there is one dependent and 
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one independent vBuiiable. In the present case, however, there 
is no priority in assigning either of Ep^ots or HRh as the 
dependent or independent variables. For such occasions, al- 
ternative regression methods have been discussed by several 
authors (e.g. Babu & Feigelson 1996; Akritas & Bershadi 
1996; Feigelson & Babu 1992; Isobe et al. 1990). Following 
these references, we rely only on the ordinary least squares, 
OLS(Y|X) & OLS(X|Y), and the bisector of these two lines 
(Isobe et al. 1990). Nevertheless, we also provide fits to the 
sample using other regression methods, including robust re- 
gressions that are powerful tools for outlier diagnostics. As 
will be seen in the later sections, the simulation of the HRh- 
Ep^obs relation indicates that structural regression models 
should be used for the calibration of the relation, since the 
systematic scatter in the data dominates random measure- 
ment noise. Therefore with no weighting for the error bars 
we find, 
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for OLS(Y|X), with intercept and slope uncertainties of aa 
0.02 and at — 0.05 respectively, and. 
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for OLS(XjY), with intercept and slope uncertainties of aa ~ 
0.02 and at — 0.002 respectively, and. 
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(3) 



for the bisector line, with intercept and slope uncertainties 
of (Ta — 0.01 and at = 0.04 respectively. 

The uncertainties in the slopes and the intercepts are 
calculated using the formulae given in Table 1 of Isobe et 
al. (1990). The formulae are obtained via the delta method 
which is based on the central limit theorem and therefore 
applies only to large samples (A'' > 30). Here, there are 
N — 249 GRBs in the calibration sample. The uncertainties 
derived above are also in excellent agreement with the un- 
certainties we obtained via bootstrapping (Davison & Hink- 
ley 1997) which is a superior method when Gauss-Markov 
assumptions in linear modeling do not hold (e.g. Placket 
1950). The sample shows approximately the same disper- 
sion around the three best linear fits (0.11 dex). 

The common lack-of-fit F-test that is used together with 
linear regression in order to test for possible nonlinearities 
in the data (e.g. Neter et al. 1996), requires the existence 
of replicates in the observations (i.e. observations with the 
same explanatory variable). Since the HRH-Ep^obs relation 
has no clear independent variable, we also fit the data with 
a second-order polynomial, and test the coefficient of the 
second-order term against the null hypothesis of being zero 
using t-statistic. There is only a very weak 0.7a evidence 
{p = 0.48) to reject the null hypothesis and therefore, the lin- 
earity of the relation, cannot be rejected within the range of 
the calibration sample. Following Feigelson & Babu (1992), 
the la confidence intervals for the mean responses of the 
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Figure 3. Top: Plot of Ep ^ba versus HRu as defined in §1. 
Ep^obs of 249 bright BATSE bursts are taken from K06. The two 
green solid lines represent 2a upper and lower confidence intervals 
for the mean response of OLS-bisector. The inset graph is the box- 
&-whisker plot (Tukey 1977; Tukey 1970) and histogram of the 
residuals of OLS-bisector. The distribution of the residuals (blue 
dots), while being symmetric about zero, is slightly heavy-tailed 
compared to Gaussian distribution shown as the solid blue curve. 
Middle: Plot of OLS(Y|X) residuals versus the explanatory vari- 
able HRh. Bottom: Plot of OLS-bisector residuals versus their 
distances from the barycenter of the sample projected on the bi- 
sector line. The three different background colors in the middle 
and the bottom plots are Icr, 2a & 3a" regions of the residuals 
from dark to light blue respectively. The red-dashed lines repre- 
sent the interquartile ranges, beyond which points are generally 
considered as outliers. The only > Aa outlier of OLS-bisector fit 
is GRB trigger 2679 (Figures III [sl ^ 
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three OLS lines given a iiardness ratio xq can also be de- 
rived as, 
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The indices 1,2,3 of the slope of the regression line, /3, cor- 
respond to OLS(Y|X), OLS(X|Y) & OLS-bisector, respec- 
tively, and Xi & iji axe log{HRH) & log(i?p,o6s) of = 249 
GRBs in the calibration sample given in Table [3] Also x & 
y represent respectively the sample means of the regressor 
and the regressand in the calibration sample. The rest of the 
parameters are as follows. 



ai = ip, 



0.2 = 0, 



fei = 0. 



bo = (l). 



&3 = #3[(1 + P2)/{1 + A")]'/'(/3l + /32) 
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where, 



N{xo- 
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(8) 



The 2a upper & lower confidence limits on the mean re- 
sponse for OLS-bisector line are depicted as green solid lines 
in Figure [3] 

To obtain the slope variances and the confidence inter- 
vals we did not rely on the standard formulae (e.g. Bevington 
& Robinson 2003) that are derived based on the restrictive 
Gauss-Markov assumptions, including the presumption of 
the homoscedasticity of residuals (i.e. uniform dispersion of 
data along the regression line) which should hold in order for 
OLS to be the Best Linear Unbiased Estimator (BLUE). In 
the presence of heteroscedasticity (i.e. nonuniform disper- 
sion of data along the regression line), although OLS still 
remains unbiased, it may not be an efficient estimator. This 
means that although the slope and intercept of OLS line re- 
main unbiased, the errors in the slope and intercept could 
be significantly underestimated, which in turn could result 
in the overestimation of the f-scores of the estimated coef- 
ficients and increase the chance of making type I error in 
hypothesis testings of the following sections. In addition, 
the confidence intervals on the mean response might not be 
reliable. 

The classic assumption of homoscedasticity appears not 
to hold in HRn-Ep^obs relation. In order to identify het- 
eroscedasticity in the residuals of OLS-bisector fit, we em- 
ploy three classic heteroscedasticity tests: White test (White 
1980), Glejser test (Glejser 1969) and the modified Lev- 
ene's test (Brown & Forsythe 1974; Levene 1960) which is 
more robust against departures of the residuals from normal- 
ity as compared to Glejser test. According to these tests. 
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Figure 4. Plot of the standard residuals of OLS-bisector fit to 
tlie calibration sample versus the their corresponding hat values 
(leverages) depicting the eflfects of individual data points on OLS- 
bisector line. The five differently colored regions represent the 
1(7, 2tT, 3(T, 4cr &; 5(T of the standardized residuals from dark to 
light blue respectively. Points with high leverages and standard 
residuals are considered to be influential observations that have 
significant effects on the slope and intercept of the bisector line. 
The two red points represent GRB triggers 1989 & 6944 that were 
excluded from the calibration sample due to the reasons described 
in §2 (also Figure |6]l. Although far outliers to the bisector line, 
their exclusion has a very weak effect on the slope & intercept due 
to their closeness to the barycenter of the data. In contrast, GRB 
trigger 2679, although a high-leverage outlier to the bisector fit 
and influential point, was not excluded since it cannot be labeled 
as an sporadic outlier (§2 & Figures [s] &: [6]l . 



the null hypothesis of homoscedasticity is rejected at Qa 
{p = 0.0024), 3cr {p = 0.0034) & 2.4cr (p = 0.019) respec- 
tively. It should be noted that the residuals of OLS(YjX) also 
show a significant evidence of heteroscedasticity at about the 
same significance levels as for the OLS-bisector fit. 

Although the hypothesis of homoscedasticity is rejected, 
the general pattern of the heteroscedasticity is not clear in 
the residuals of the OLS fits to the calibration sample (Fig- 
ure [3]|. It was therefore useful to simulate the relation be- 
yond the ranges of Ep^obs & HRh of the calibration sample 
GRBs to find the pattern. As shown in Figure [3] (Middle 
& Bottom), there is also evidence for the existence of > 3a 
outliers, though they constitute a very small fraction (< 1%) 
of the calibration sample. 

Although OLS-bisector's residuals resemble a Gaussian 
distribution (Figure |3|, careful analysis indicates that it is 
heavy-tailed compared to a Normal distribution. First, the 
Kolmogorov-Smirnov (K-S) (Kolmogorov 1941; Smironov 
1948) test of normality for OLS-bisector residuals does not 
indicate a significant deviation from normality (p — 0.28). 
However, according to Anderson-Darling test (Anderson & 
Darling 1952), a test that is more sensitive to the tails of the 
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Figure 5. Plot of Ep ^bs versus HRh for the same sample of 
GRBs as in Figure [3] The three colors correspond to the three 
different spectral models that K06 have used to analyze the spec- 
tra of the bursts. The colorful lines (blue, green & red) are OLS- 
bisector fits to corresponding samples. The slopes of the three 
lines and their corresponding Icr uncertainties are $i Band = 0.71, 
CT = 0.04, Pi^cOMP = 0.83, 6- = 0.06, Pi^sbpl = 0.59, & = 0.04. 
As implied by the variances, the slopes of the three lines are sta- 
tistically, significantly different from each other. This causes the 
residuals of OLS-bisector fit to the entire sample (solid-black line) 
to be heteroscedastic as mentioned in §2. The two gray & black 
dashed lines, represent respectively Li regression line, also known 
as Least Absolute Deviations, and the high-breakdown LMS re- 
gression which uses the median of the squared residuals as the 
breakdown value. Li regression, although less sensitive to outliers 
compared to OLS, does not show any significant difference with 
OLS-bisector fit. However, since more than half of the sample are 
fit by either the Band or SBPL model, LMS line follows the trend 
in the sample of these two models and treats the COMP model 
bursts as outliers. This causes the slope of LMS regression (black 
dashed line) to be significantly different from OLS-bisector's, but 
similar to the bisector fits for the GRB samples of the Band & 
SBPL models. The labeled data point is GRB trigger 2679. Al- 
though a high-leverage > 4tT outlier (Figure |4]l to OLS-bisector 
(black solid) line and an influential observation in the regression, 
it was not excluded from the calibration sample due to the reasons 
discussed in §2, also Figure |6] 

distribution than K-S test, the null hypothesis of normality 
is rejected at 1% significance level. 

Symmetry & normality of the residual distribution is 
of particular importance for works that study the popu- 
lation distribution of Ep^ots (e.g. Shahmoradi & Nemiroff 
2009a) . If the symmetry and normality criteria do not hold, 
HRh might be a biased indicator of the value of Ep^obs , 
particularly in the large data sample outside of the small 
calibration data set. It is therefore useful to examine the 
validity of the symmetry and normality criteria beyond the 
range of the calibration sample by simulation. 

Figure [S] shows the calibration sample of Figure |3j but 



fit to three different spectral models used by K06. Each 
model is shown by a different color. As seen, GRBs that 
are fit by COMP (CPL) model (green dots) are on average 
above the OLS-bisector fit for the entire sample (black solid 
line). Conversely, the two other groups of GRBs fit by the 
Band and SBPL models show trends that are different from 
COMP model (green solid) line, but similar to each other. 
This means that for a given hardness ratio HRh reported in 
the BATSE catalog, there can be different Ep,obs associated 
with the burst, according to what model has been used for 
the spectral analysis. 

In addition, there is an intrinsic scatter in each of the 
three samples which is not due to measurement error. The 
'unexplained variances' of Ep^obs might be attributed to the 
fact that HRh is not uniquely determined by Ep^obs and 
other free parameters of the 3 spectral models, such as the 
high and low energy photon indices, create the observed dis- 
persions in data. Another reason for the scatter in the data 
could be the fact that the two GRB parameters, HRh & 
Ep^obs come from different sources, i.e. BATSE catalog & 
K06, who consider different time & energy interval and back- 
ground fits in their spectral analyses of the bursts (e.g. K06: 
Table 1). 

In order to show this effect more clearly, we also calcu- 
late the hardness ratios for the calibration sample using the 
spectral parameters given by K06. The new hardness ratio 
HRs is defined in the same way as HRh ■ The fluence in 
100-2000 KeV energy range divided by the fiuence in 20-100 
KeV energy range, corresponding to the ratio of the sum of 
the fluences in channels 4 & 3 of BATSE LADs to the sum 
of the fluences in channels 2 & 1. 

Contrary to our initial guess, there is a systematic differ- 
ence between these two hardness ratio estimates which tends 
to correlate positively with both hardness ratios HRh & 
HRs- HRh from the BATSE catalog appears to be, on 
average, greater than HRs- The reason might be sought 
in the way the Detector Response Matrices (DRMs) have 
been considered by K06 and BATSE team in their analyses 
(Preece, private communication). Nevertheless, the primary 
reasons for the biases in HRh & HRs will be investigated in 
a separate work (Shahmoradi & Nemiroff 2009c). Figure [6] 
shows graphically the systematic differences between these 
two hardness ratio estimates. 

For the three spectral models we find the below relations 
for HRh as a function of HRs'- 

Log (HRh) ^0.09 + l-l2Log (HRs) , (9) 
for the Band model GRBs, and. 

Log (HRh) ^ 0.22 + 1.06Log (HRs) , (10) 
for the COMP model GRBs, and, 

Log (HRh) ^0.06 + l-26Log (HRs) , (11) 

for the SBPL model GRBs. 

Heteroscedastic residuals and the presence of outliers 
are strong motivations to consider also robust regression 
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HRg (calculated via K06 spectral parameters) 

Figure 6. Plot of HRh taken from BATSE catalog, versus 
HRg calculated via the spectral parameters given by K06 for 
the calibration sample, in the same energy range as for HRh ■ 
As seen the hardness ratios calculated via BATSE catalog data 
are on average always greater than their counterparts calculated 
using the spectral parameters. In addition, the deviation from 
the equality line increases as the two hardness ratios increase. 
The reason for such discrepancy should be probably sought in 
the way the DRMs have been included in the spectral analysis 
(§2). The colored regions from dark to light represent the re- 
gion of HRs/5 < HRh < 5HRs, HRs/4: < HRh < ^HRs, 
HRs/3 < HRh < 3HRs & HRs/2 < HRh < 2HRs respec- 
tively. The three blue, green & red colored points and their OLS- 
bisector fits (the blue, green & red solid lines) correspond to the 
three Band, COMP & SBPL spectral models used by K06 to 
analyze the bursts. GRB trigger 1989 & 6944 are the two low- 
leverage outliers of HRn-Ep abs relation (Figure ^ that were 
excluded from the calibration as their reported spectral parame- 
ters in K06 & BATSE catalog are in stark contrast to each other. 
The high-leverage > 4a outlier to OLS-bisector line (Figure [3| , 
GRB trigger 2679, however, was not excluded from the calibration 
sample, since it lies along the general trend (the red OLS-bisector 
line) visible in the plot, though it is an influential point in the 
regression and its HRh is 5 times larger than its HRs- 

methods such as Li (Karst 1958) - also known as the Least 
Absolute Deviation (LAD) regression - & high-breakdown 
regressions (e.g. Rousseeuw 1984) that are resistant to high- 
leverage outliers. These regression techniques effectively 
check that the OLS methods are not significantly affected 
by the presence of hidden outliers. Applying these regression 
methods to the entire 249 GRBs in the calibration sample, 
we find a weak evidence for the significance of the difference 
between slopes of Li and OLS regression lines, according to 
the uncertainties in the slopes. However, the Least Median of 
Squares (LMS) line (Rousseeuw 1984) which uses the high- 
est breakdown value (50%) shows a significantly different 
slope compared to OLS-bisector fit to the entire calibration 
sample (Figures [s] & |5|. Recall that the entire sample of 
249 GRBs was divided into three groups by K06 - those 



GRBs best fit by the Band model, those GRBs best fit by 
the COMP model, and those GRBs best fit by the SBPL 
model. Now the slope of the LMS fine for aU 249 GRBs 
in the K06 calibration sample appears more similar to the 
slopes of OLS-bisector lines for the sample of the Band & 
SBPL spectral models (Figure [5]|. This is due partly to the 
fact that there is an intrinsic difference between the slopes 
of the bisector and orthogonal regression lines. But the main 
reason for the difference is the high breakdown value of LMS 
estimator. Since more than half of the calibration sample 
GRBs are fit by the Band & SBPL models, the LMS line 
would treat the COMP model GRBs as outliers and there- 
fore, the LMS line follows approximately OLS-bisector lines 
for the two Band & SBPL GRB samples (blue & red solid 
lines in Figure [5|. 

However, we expect that as more BATSE GRBs are 
added, the slopes of the two OLS and LMS regression lines 
would converge to each other. The reason is that the rest 
of BATSE catalog GRBs are generally much fainter than 
249 bright GRBs in the calibration sample and therefore 
of much lower signal-to-noise ratios compared to the K06 
sample. In these cases, COMP model appears to be the pre- 
ferred spectral model due to its simplicity and low number 
of free parameters compared to the Band & SBPL models, 
since having an additional free parameter usually results in 
highly cross-correlated, unconstrained parameter determi- 
nations (e.g. K06). This can in turn, balance the number 
of COMP model GRBs compared to the number of GRBs 
well fit by the two other spectral models as more spectrally 
analyzed bursts are added to the sample. 



3 PREDICTION INTERVALS FOR 
HRn-Ep^obs RELATION 

Unlike the analytical method used to derive confidence inter- 
vals for the mean responses of OLS regression lines in §2.2, 
the derivation of prediction intervals cannot be achieved 
without recourse to a detailed and accurate knowledge of the 
pattern of the heteroscedasticity in HRn-Ep^obs relation, in 
particular, beyond the range of the calibration sample where 
the relation might not have a linear behavior. The prediction 
interval is, by definition, the interval within which the indi- 
vidual values of Ep^ots of BATSE GRBs would most likely 
fall given their hardness ratios. This is in contrast to the 
definition of the confidence interval on the mean response of 
OLS regression lines derived in §2.2. 

To achieve this goal, we run extensive simulations of 
the relation over a wide range HRh & Ep^ots for the Band, 
COMP & SBPL spectral models. The simulation algorithm 
is fairly simple and includes the following steps: 

(i) Simulate a GRB by drawing randomly its spectral 
parameters from their parent distributions for each of the 
3 GRB models. These include Ep,obs for the three models 
and their corresponding high and low-energy photon indices. 
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(ii) Calculate the hardness ratio HRs as defined in §2.2. 
The spectral forms of the 3 GRB models that are required 
to calculate HRs, have been given and discussed in detail 
by K06. 



(iii) Map HRs to HRh via Eqns. (|9|,([To| & ([TT|. Here 



we have essentially assumed that the bias seen between 
HRh and HRs in §2.2 (Figure ^ remains linear over 
the entire range of BATSE GRBs hardness ratios. The 
assumption appears reasonable as we find that HRh & 
HRs of BATSE GRBs other than 249 GRBs considered 
here also follow the same patterns. These include GRBs 
analyzed by Nava et al. (2008) - hereafter N08 - & G09. 

(iv) Repeat steps (i) to (iii) until the desired accuracy in 
the prediction intervals is achieved. 

Steps (ii)-(iv) in the above algorithm are straightforward. 
The first step, however, requires the knowledge of the distri- 
butions of GRB spectral parameters for the three spectral 
models. To derive the parent distributions from which the 
random spectral parameters of the simulated GRB should 
be drawn, we present in the following subsection, a compre- 
hensive Bayesian multivariate analysis of the observational 
GRB data, mainly taken from K06, subject to truncations 
and sample-incompleteness effects that exists in the data 
sets. 



3.1 Multivariate Analysis of GRB Spectral 
Parameters 

3.1.1 Observational Data and Sample Selection 

So far, the spectra of 342 BATSE GRBs have been simulta- 
neously fit by a variety of spectral models (K06) - the most 
important models being Band, COMP, SBPL - to find the 
best fit model of GRBs. The sample includes the observa- 
tional data for 118 GRBs best fit by the Band, 70 GRBs 
best fit by COMP & 137 GRBs best fit by SBPL models. 
This data set might therefore be used as an accurate proxy 
to derive the underlying probability density functions (pdf) 
of GRB spectral parameters. However, for the reason of bet- 
ter statistics, we increase the number of GRBs in the Band 
sample of K06, by including 32 BATSE GRBs that are well 
fit by the Band model in GQ9, also 16 LGRBs fit by the 
Band model in N08. 

Due to low Signal-to-Noise ratio (S/N) of GRBs ana- 
lyzed by G09 & N08, they consider only two spectral models 
of the Band and COMP. However, although low S/N GRBs 
spectra might be well fit by the Band or GPL (COMP), 
these two might have not been necessarily the best-fit spec- 
tral models, had GRBs had high enough S/N to perform 
a 5-parameter model (e.g. SBPL) fit (K06; Band et al. 
1993). Therefore, to ensure accuracy in the selected sam- 
ple of GRBs from G09 and N08, we compared their derived 
fiuences and hardness ratios to those given in the BATSE 
catalog and excluded inconsistent bursts. In addition, since 



we ignore the uncertainties of the spectral data in the follow- 
ing analyses, we also require that the spectral parameters of 
GRBs taken from G09 & N08 have la uncertainties that are 
at least as small as the largest la uncertainties in K06 data. 

In the same way, because of the small number of COMP 
model GRBs in K06 sample, we include 39 BATSE LGRBs 
from G09 that are well fit by COMP model. Also, 27 SWIFT 
(Gehrels et al. 2004) GRBs from Cabrera et al. (2007), 36 
HETE-II GRBs from Pelangeon et al. (2008) and 22 HETE- 
II GRBs from Sakamoto et al. (2005) are included. By con- 
trast, due to the significant inconsistencies that exist be- 
tween the fiuences and hardness ratios of G09 SGRB sample 
and their corresponding values reported in BATSE catalog, 
none of G09 SGRBs were included in the sample of COMP 
model GRBs considered here. 

Except K06, no one has attempted to fit the spectra of 
a significant number of GRBs by SBPL model. We therefore 
rely only on 137 GRBs of K06 to constrain the parameters 
of this model. 



'Sian Multivariate Analysis of Data 



3.1.2 

So far, only univariate analyses of the time-integrated spec- 
tral parameters of BATSE GRBs have been discussed in the 
literature (e.g. G09; Sakamoto et al. 2009) ignoring the pos- 
sible underlying covariances that might exist between the 
parameters of a GRB model. This might not in general be 
true. Therefore, to explore the possible interrelationships be- 
tween the GRB parameters we present below a multivariate 
analysis of the observational data given above. 

According to the Bayes' theorem, the joint posterior 
probability density function of the set of parameters of 
each spectral model, given the observed data D, the as- 
sumed statistical model M and the prior information I is. 



P(©|D,M,I) oc P(0|M,I) X P(D|©,M,I) 



(12) 



The parameters to be estimated, are the moments of 
the assumed statistical model. For example, if the assumed 
statistical model is multivariate normal distribution, the pa- 
rameters to be constrained in each of the spectral models 
would be the means and variances of the low & high-energy 
indices and the mean and variance of ln(i5p,oi)s) for the Band, 
COMP & SBPL models, as well as he possible correlations 
among the spectral parameters. The break scale A of SBPL 
model appears to be a discrete variable in K06 sample. 
Therefore, the distribution of the break scale is considered 
separately. Also the normalization factor of all 3 models need 
not to be considered in the analysis, since the hardness ratio 
is independent of this parameter. Because of the large num- 
ber of free parameters involved and the relatively small size 
of the observational data, comparison of a variety of statis- 
tical models to find the best seems impractical. To simplify, 
we assume that the spectral parameters of different GRB 
models - denoted by X - are drawn from a p-dimensional 
truncated multivariate normal distribution D ~ NTp{\i, S) 
where X is constrained to the region of the p-dimensional 
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parameter space R = {at < < bi,i — l,p}. Here, the 
truncation on the observational data is set by physical con- 
straints on GRB models. For example, the high-energy pho- 
ton index of the Band and SBPL models should always be 
< 0, to avoid energy catastrophe in the GRB prompt emis- 
sion. Also in COMP model, the photon index a must be 
> —2 by definition. In addition, SBPL model has Ep,obs de- 
fined only when its low-energy index a > — 2 and its high- 
energy index (3 < —2. There is, however, no physical con- 
straint on the possible values that ln{Ep_obs) could take and 
it can range from — oo to +oo. 

The likelihood of data for a GRB model with p free 
parameters (ignoring the normalization factor) can then be 
written as. 



P(D|0) 



-Np/2, 



,N/2 



(13) 



exp ( - ^(D,: ~ ^fS-^T), - ^)/2 



X Ifl(D) 

The p X 1 vector |i. and the pxp matrix S = {aij } repre- 
sent the mean vector and variance-covariance matrix of the 
truncated multivariate normal distribution, to be estimated 
from the data D — [Di, Djv], where Di is the ith p x 1 
observation vector which depending on the spectral model 
can be written as, 



Daand,! = [ln(-Ep,o6s,j)i Q^ii 

DcoMP.i = [^ri{Ep,obs,i),cti]'^ 

DsBPL.i = [ln(i5p, o6s, lOi "ii ft]^ 



(14) 
(15) 
(16) 



The subscript T stands for 'Transpose'. Also, the term 



I_r(D) in the likelihood function (Eqn. 1 13 1 ) is an indicator 
function that sets the likelihood to zero when D is outside 
the truncated region R and it is unity otherwise. Also, the 
term (^((i., S)) is a normalization factor which is due to 
the presence of truncation on data. 

As the prior, we adopt the standard choice of the non- 
informative joint prior density for ji. & S (Dickey, Lindley 
& Press 1985; Box & Tiao 1973; Geisser & Cornfield 1963), 



p(^,E) = p(^)xp(E) 
oc 1 X 



(17) 



In the absence of truncation, the analytical expressions for 
the resulting marginal posterior densities have been derived 
by Geisser & Cornfield (1963). In the presence of trunca- 
tion, however, there are no analytical expressions for the 
marginals, due to the term (^(m., S)) in the likelihood 
(Eqn. (13l). Therefore, we set up a Markov-Chain Monte 
Carlo algorithm, widely known as Gibbs sampler (Geman 
& Geman 1984) to obtian the marginal posterior densities. 
This is done by sampling iteratively from the conditional 
distributions of \i (p-dimensional multivariate normal distri- 
bution) & S (p-dimensional inverse- Wishart distribution), 
while updating the conditional variables at each iteration by 
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Figure 7. Plot of HRh vs. the bolometric fluence S^oi of the en- 
tire BATSE catalog GRBs illustrating the effects of the flux-Umit 
in the K06's analyzed sample of 350 bright BATSE GRBs. The 
flux-limit set by K06 was to ensure an accurate derivation of the 
spectral parameters. Although the derived parameters of GRBs 
in K06 have little uncertainties, the distribution of the spectral 
parameters of K06 sample might not represent the underlying dis- 
tribution of the spectral parameters of the entire BATSE sample 
of GRBs, due to the effects of data truncation and sample incom- 
pleteness imposed by requiring a minimum fluence (> 10 ~^ ergs) 
for the spectral analysis of GRBs. In particular, the variance of 
ln(i?p distribution of BATSE GRBs, is likely significantly un- 
derestimated by the variance of ln(i?p ofcs) iri the sample of K06 
GRBs. 



the previous values (e.g. Rodriguez- Yam et al. 2004; Grif- 
fiths 2004; Geweke 1991). Iteration is then continued un- 
til convergence to the target density is assured (Raftery & 
Lewis 1992). The entire simulation algorithms are written in 
FORTRAN. The resulting marginal pdfs for the means and 
variances of the spectral parameters of the three GRB mod- 
els in addition to the marginal posteriors of the correlation 
coefficients among the parameters are given in Figure |9] 

The above analysis, though mathematically accurate, 
is based on an erroneous presumption that the spectral pa- 
rameters of the samples being studied can be regarded as 
purely random variables. Such an assumption is evidently 
not true. Since different sources (e.g. K06, G09, N08) have 
been used to collect information on the spectral parameters, 
the sample is very heterogeneous and suffers from various se- 
lection and truncation effects that vary from burst to burst. 
The simplest of these truncation effects is due to the flux 
or fluence limits set by these authors (e.g. K06, G09, N08) 
to ensure a minimum signal-to-noise ratio in their spectral 
analyses. An example of such data truncation is well illus- 
trated in Figure [T] Therefore, it is likely that the posteriors 
derived based on these data sets would be biased, an impor- 
tant point that is generally overlooked in the literature (e.g. 
Sakamoto et al. 2009). 
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In particular, the distribution of \n{Ep^obs) is likely 
greatly afTected in these flux-limited samples, which in turn 
could affect the distributions of other spectral parameters 
having nonzero covariances with \n{Ep^oba)- To identify these 
potential biases, we also run an extensive set of Monte Carlo 
simulations for each of the three spectral models to obtain 
the likelihood functions numerically, subject to data trun- 
cation due to sample-incompleteness, contrary to the above 
Bayesian approach where the likelihood could be written in 
analytical form (Eqn. (13l) 



3.1.3 Minimum / Minimum KS- Distance Estimates of 
Parameters Subject to Sample-Incompleteness 

Similar to the Bayesian analysis of data in §3.1.2, it is as- 
sumed throughout the simulation, that the spectral parame- 



ters of three GRB models (Eqns. ( 14 1, ( 15 1, ( 16 1) are drawn 
from a truncated multivariate normal distribution. In addi- 
tion to the truncations due to the physical constraints on the 
spectral parameters (§3.1.2), we also consider the truncation 
due to sample-incompleteness and flux-limits imposed on the 
observational data (Figure [7|. Once the effects of sample- 
incompleteness are understood and modeled, the simulation 
algorithm is straightforward: 

(i) Generate a random sample of the same size as 
the observational data from the truncated multivari- 
ate normal distribution with random mean vector and 
covariance matrix, subject to the truncation due to sample- 
incompleteness . 

(ii) Compare the similarity of the two simulated and 
observational samples by a proxy. 

(iii) Repeat the above steps to find the most probable 
set of parameters that would maximize the similarity of the 
simulated and the observational data. 

As seen in Figure [7| the truncation on the observational 
data due to flux limits, primarily affects the distribution of 
hi{Ep^oba) of BATSE GRBs. In particular, the variance of 
\n{Ep^obs) distribution is likely significantly underestimated 
in K06 sample of GRBs. Although, our simulations indi- 
cate that the flux-limits might also directly affect the dis- 
tributions of the GRB models' photon indices, we find it to 
be much weaker compared to the effects of truncation on 
\n{Ep^oba) distribution. Thus, for simplicity we assume that 
sample-incompleteness only affects ln(i5p,ot.s) directly, and 
through that, it might affect the probability distribution of 
any of the rest of spectral parameters that have nonzero 
covariance with \n{Ep^obs). 

To model the truncation due to flux-limits on the data, 
we first estimate the most probable mean and variance of 
\n{Ep,obs) of BATSE GRBs for the 3 spectral models. This 
can be done, knowing that the hardness ratio distribution 
of the BATSE GRBs shows an approximately Gaussian be- 
havior with a peak which is very close to the barycenter of 



the calibration sample that was used to derive the linear 
HRn-Ep^obs regression lines in §2.2. Therefore, since HRh- 
Ep^obs relation is not a biased estimator of \n{Ep^obs) close 
to the barycenter of the data, it can be used to convert the 
mode of In^HRn) distribution to the mode of \n[Ep^obs) nor- 
mal distribution for each spectral model, which can then be 
used as an estimate of the mean of \n{Ep^oba) of the entire 
BATSE GRBs for each spectral model under the assumption 
of normality. 

To estimate the variance of \n{Ep^obs) distribution, we 
rely on the fact that there is a partial linear correlation be- 
tween \n(Ep^oba) and the logarithm of bolometric 1— second 
peak fiux \n{Pboi) of GRBs in the observer frame (e.g. N08; 
Lloyd & Petrosian 2000). The hard-dim side of this corre- 
lation is likely affected by detector thresholds (e.g. Shah- 
moradi & Nemiroff 2009a). However, the bright-soft region 
of the correlation is likely real, originated from the physics 
of prompt emission. Depending on the spectral model con- 
sidered, the 3(7 limit of this relation in the bright-soft re- 
gion intersects BATSE's trigger threshold (~ 0.3 phs~^ 
for 1-second trigger in the energy range 50 — 300 KeV) at 
some point which can be regarded as the 3a lower limit 
for IniEp^oba) of BATSE GRBs beyond which no burst 
could have been triggered by BATSE Large Area Detectors 
(LADs) (Shahmoradi & Nemiroff 2009a). These estimates 
for different spectral models are depicted and compared with 
the estimates based on the observed samples in Figure [9] 

The effect of sample-incompleteness on the observa- 
tional data can then be modeled by fixing the mean and 
variance of \n{Ep^ob3) distribution to the above estimates, 
and then creating simulated samples that have the same 
peak energies as in the observational sample. This means 
that the rest of spectral parameters of each model (i.e. pho- 
ton indices) are drawn from their conditional distributions 
on \n{Ep^obs). Once the simulated sample is ready, it can be 
compared to observational data to infer the similarity of the 
two samples. Generally, the assessment of similarity, requires 
the use of nonparametric multivariate goodness-of-fit tests. 
Such tests, although exist, have been rarely discussed and 
treated in statistics due to difficulties in the interpretation 
of the test statistic (e.g. Justel et al. 1997; Peacock 1983). 
In general, one can always use the Pearson's goodness- 
of-fit test (Pearson 1900; Fisher 1924) for any multivariate 
distribution. However, for the special case considered here, 
one would need an observed sample consisting of A*' 3> 1000 
GRBs to avoid serious instabilities that occur in tests 
due to small sample sizes (Cochran 1954). In addition, since 
it is already assumed that the data truncation mainly af- 
fects the distribution of \n{Ep^obs), this parameter is not a 
random variable in the simulation and it should be regarded 
as an explanatory variable - determined by the limitations 
of the analysis - for the rest of the spectral parameters that 
are considered as the response variables to ln{Ep^obs). In this 
case, the multivariate comparison of the spectral parameters 
can be reduced to a set of separate univariate goodness-of-fit 
tests for the marginal distributions of each of the spectral 
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Figure 8. Marginalized likelihood contour plots of the observed data given different parameter values of the truncated multivariate 
@r2flflB(3feAiSt)iMili!jiEljysiflflflti[I H68) ie spectral parameters of the three GRB models. The likelihoods are obtained via simulation including 
the effects of sample-incompleteness as described in §3.1.3. 
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Figure 9. Posterior distributions of the parameters of the truncated multivariate normal distributions considered for the spectral 
parameters of the 3 GRB models: Band, COMP (GPL) & SBPL. The solid curves for each spectral model parameters arc the marginal 
posterior pdfs derived from the Markov Chain Monte Carlo algorithm described in §3, excluding the possible effects of data-truncation 
and sample incompleteness, mainly due to the flux-limits set by different authors on the observed- analyzed GRB samples (e.g. K06, 
G09, N08). The dashed- vertical lines in each graph represent the minimum & the minimum KS-distance estimates of the parameters 
obtained numerically via simulation including the effects of data-truncation and sample-incompleteness on the spectrally-analyzed GRB 
samples. 



parameters. Then the likelihood of the data - given the ran- 
dom mean vector and covariance matrix of the truncated 
multivariate normal distribution - is assessed by the use of 
two separate nonparametric Bind KS test statistics (e.g. 
Weber, Leemis & Kincaid 2006; Gyorfi et al. 1996; Berk- 
son 1980). To test for the significances of the similarities of 
the correlation coefficients between the spectral parameters. 
Fisher's z statistic (Fisher 1921; Fisher 1915) is used. The 
simulation then runs for a large number of iterations until 
the likelihood function reaches its asymptotic form and the 
most probable set of parameters are found. The resulting 
marginal likelihoods are shown partly in Figure [S] 

It should be noted that although the most probable 
mean and variance of ln{Ep^ob3) distribution derived by the 



above methods might only be approximations to the true 
population mean and variance, we find that small deviations 
(< 0.1 dex) from these estimates result in negligible changes 
in the derived prediction intervals for HRu-Ep^obs relation. 



3.2 Derivation of the Prediction Intervals for 
HRn—Ep^obs Relation 

Now, in order to construct the prediction intervals of HRh- 
Ep^obs relation, first the spectral parameters of a simulated 
GRB are randomly drawn from the truncated multivariate 
normal distribution with its mean vector and covariance ma- 
trix fixed to their most probable values derived in §3.1.2 & 
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Figure 10. Plot of Ep ^ba vs. HRjj depicting ttie 90% Prediction Intervals (PI) for the three spectral models. The solid-curve PI in 
each graph, are based on the spectral parameters derived from the simulation including the effects of data truncation, mainly due to 
flux-limits set on the analyzed samples of GRBs by different authors (e.g. K06, N08, G09). In contrast, the gray dashed curves represent 
the 90% PI for the case that no data-truncation was considered. The colorful dots in each graph represent the analyzed samples of 
BATSE GRBs by K06, N08 &: G09, used to constrain the spectral parameters distributions of the simulation. The background contour 
plots in the graphs indicate the conditional chances of observing a specific Ep ^ba given HRjj. The fourth plot {bottom left) depicts the 
90% prediction intervals derived for the conditional weighted average of hi{Ep,c,ba) on ln{HRH) of the three GRB models as given in 
Eqn. ( |20[ ). The prediction intervals are obtained by simulating 10,000,000 GRBs for each spectral model. 



§3.1.3. The hardness ratio HRs is then calculated for each 
simulated GRB based on its randomly given spectral param- 
eters and mapped to HRh via the Unear relations ([9|,( 10 1 & 
(Tl]) between HRs & HRh in §2.2 (Figure [6}. The resulting 
90% Prediction Intervals (PI) for each spectral model (Fig- 
ure 10 1 are then fit by polynomials of the 5th order. The fits 



are summarized in table [T] 

As seen in §2.2, also Figure |10[ the conditional prob- 
ability of having a particular ln{Ep^obs) given a hardness 
ratio HRh, P(ln(£'p,o6s)| In(ffflH)), at the tails of HRh- 
Ep^oba relation depends heavily on the spectral model that 
fits best the GRB spectrum. This means that in order to 



know the peak energy of a BATSE GRB given its hardness 
ratio HRh from the BATSE catalog, we would also need to 
know the best fit spectral model for the GRB beforehand, 
that is. 



P{Ep,obs\HRH) cx f'(Model) 

Models 

X P{Ep,obs\Model,HRH) 



(18) 



where the probability of having a specific spectral model as 
the best fit, depends on the signal-to-noise ratio {S/N) of 
the GRB lightcurve and its hardness HRh (K06; Band et 
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Figure 11. Plots of the first four moments of the conditional distribution P( ln(i?p oi,s)|Model, In(/ffl,£f )) for the three GRB spec- 
tral models: Band, COMP(CPL) & SBPL. Top Left: Comparison of the modes (dashed curves) and means (solid curves) of 
Ep abs given HRfi for the 3 spectral models. According to the Pearson's system of statistical distributions (Pearson 1901; Pearson 
1895), P( ln(i?p o(,s)|Model, ln(/ffi//)) for the three GRB models is be best characterized by the Pearson's Type IV distribution (un- 
limited range, skewed) close to the center of BATSE ln{HR[f) distribution and by the Pearson's Type VI distribution (limited range 
at one side, skewed) close to the tails of HRu distribution. Top Right:. Variance of ln(i?p o6s) given HRfj for the three GRB mod- 
els. Bottom Left: Variation of the third standardized moment (skewness) of P( ln(i?p oi,s)|Model, ln(/ffl£f )) vs. HRh for the three 
GRB models. The horizontal dashed line, represents the third standardized moment of normal distribution. Bottom Right: Variation 
of the fourth standardized cumulant (Kurtosis excess) vs. HRh . As it had been implied by the calibration sample before in §2.2, 
P( ln(Ep oi)s)|Model, ln(i?i?^)) for all 3 GRB models exhibits a leptokurtic-type behavior by being more peaked and heavy-tailed com- 
pared to normal distribution which has zero Kurtosis excess. The fact that P(ln(i?p oi,s)|Model, ln(fffi£f)) has the highest Kurtosis 
excess close to the barycenter of simulated data for the Band & SBPL models together with its low variance in the same region, indicates 
the relative accuracy of HRu-Ep^obs relation in estimating Ep^obs close to the barycenter compared to the extreme ends of the relation. 
By contrast, the uncertainty in Ep ^bs estimation appears to increase continuously with HRu for the COMP (CPL) model. 



al. 1993), 

P(Model) = P(Model|S'/iV,/fflH) (19) 

For example, K06 found that the ability to fit GRBs spec- 
tra with the Band and SBPL models depends on S/N , also 
on whether the break energy of GRB in the two spectral 



models is inside the BASTE energy window. Generally, the 
most probable spectral model for a GRB can be found by 
simulation given its S/N and HRh ■ However, we leave this 
for the supplemental work to this paper (Shahmoradi & Ne- 
miroff 2009c), and assume here, that P(Model) is indepen- 
dent of S/N and HRh of the burst. Therefore, the proba- 
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Figure 12. Plot of Mea.n[Ep^obs] of 2130 GRBs in the BATSE cat- 
alog estimated by the OhS{Ep ai,g\HRf{) linear regression (§2.2) 
versus Mean[i?p of,s] estimates of the same bursts derived from 
the simulation of HRjj-Ep aba relation (§3.2), depicting the sig- 
nificance of the differences between the two estimates given dif- 
ferent HR[j. The blue/green/red circles correspond to the esti- 
mates of Ep obs of the bursts assuming that all are best fit by the 
Band/COMP/SBPL models respectively. The black circles rep- 
resent Ep abs estimates from the OLS(-Ep l/ffln) linear regres- 
sion fit to the entire calibration sample versus weighted averages 
estimates of the three GRB models derived form the 



of K 



'p,obs 



simulation (§3.2). The black solid line represents the equality. As 
seen, the two model-independent Ep ^bs estimates (black circles) 
agree well with each other for almost the entire BATSE catalog 
GRBs. 



bility P{ln(Ep^obs)\ In(HRH)) can be written as, 

P{HEp.ob.)\HHRH)) oc 

P(Band) x P( ln(£'p,o6s) |Band, In(HRH)) 
+ P(COMP) X P(ln(£p,<,6,)|COMP,ln(/fflH)) 
+ P(SBPL) X P{ln{Ep,obs)\SBPL,\n{HRH)) 
where 



(20) 



P(Band) 
P(COMP) 
PfSBPL) 



118/325 

70/325 

137/325 



(21) 
(22) 
(23) 



The above probabilities have been estimated from K06 time- 
integrated sample of GRBs assuming that the global fraction 
of GRBs best fit by each of the spectral models are the same 
as the fractions found in K06 sample of GRBs. This might 
not be far from the truth, since the brightness of GRBs in 
K06 sample, assures us that the spectral fits are not bi- 
ased due to low S/N. The averaged 90% Prediction Interval 
(PI) for HRn-Ep^oba relation is depicted in Figure 10 [bot- 



tom right). The bth order polynomial fits to 90% prediction 
intervals are also given in Table [T] 

Based on the linear regression fits in §2.2, and the sim- 



ulated conditional probabilities P(ln(i5p_of,s)| ln(iffl//)) & 
Pis for the three GRB models in §3.2, the mean and the 
most probable Ep^obs of 2130 BATSE catalog GRBs are es- 
timated and tabulated in Table |4l 

It is useful to examine the behavior of the conditional 
probability P(£;p,oi,s|Model, HRh) for the 3 GRB models for 
different HRh- Figure [TT] depicts the plots of the first four 
moments of P(£'p,o6s|Model, HRh) given HRh- As seen, the 
conditional densities appear to be significantly different from 
the normal distribution by being highly skewed and lep- 
tokurtic. The plots also clarify the patterns of heteroscedas- 
ticity in the linear regressions discussed in §2.2. Although 
in such cases, the OLS linear regressions are not BLUE, 
comparison of Mean[Ep,obs] of 2130 BATSE GRBs derived 
from the simulation with their Mean[Ep^obs] estimates by 
the OLS{Ep^obs\HRH) linear regression in §2.2, indicates the 
consistency of two methods over a wide range of BATSE 



HRh (Figure 12 1 



4 DISCUSSION AND SUMMARY 

Throughout this work, we presented a simple method of es- 
timating the spectral peak energies of BATSE Gamma Ray 
Bursts via their hardness ratios HRh, defined as the sum of 
the fluences in channels 3 & 4 of BATSE LADs (100-2000 
KeV), divided by the sum of the fiuences in channels 2 & 1 
(20-100 KeV), available in the BATSE GRB catalog. Based 
on the strong correlation found between HRh & Ep^obs of 
249 bright BATSE GRBs, the HRn-Ep^obs relation was con- 
structed and shown to be linear over the wide energy range 
of BATSE (§2.2). Although the relation is calibrated by a 
sample of 249 bright GRBs, since the hardness ratio is in- 
dependent of GRB brightness, the relation can be used for 
nearly the entire BATSE sample: 2130 GRBs. 

Using Makov Chain Monte Carlo techniques, we also 
presented a careful multivariate analysis of GRB spectral 
parameters for the three main GRB spectral models: Band, 
COMP (GPL) & SBPL, subject to the possible effects of 
data truncation and sample-incompleteness on the obser- 
vational data (§3.1). Similar to Shahmoradi & Nemiroff 
(2009a), we find indications of significant - and in some 
cases strong - positive correlations among the high-/low- 
energy photon indices of the bright BATSE GRBs and their 
Ep^obs- Investigation of the origins of such positive trends 
requires an accurate modeling of the possible role of the 
limited BATSE energy window in shaping the distribution 
of BATSE GRBs' spectral parameters. In general, the evolu- 
tion of the photon indices with Ep^obs, ff intrinsic to GRBs, 
should be sought in the time-resolved spectral analyses of 
BATSE GRBs where the possible effects of the dispersion of 
Ep^obs distribution due to cosmological redshifts are elimi- 
nated (e.g. K06; Lloyd-Ronning & Petrosian 2002; Crider et 
al. 1997). 

Based on the results of the multivariate analysis of 
observational data we also derived the 90% prediction in- 
tervals for HRH-Ep,obB relation (§3.2 & Table [l]). These 



© 2009 RAS, MNRAS 000,[TH68l 



16 A. Shahmoradi and R. J. Nemiroff 




10 100 1000 10000 10 100 1000 10000 
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Figure 13. Left: The asymptotic Ep ^hs distribution of 2130 BATSE GRBs derived from the integration of the conditional probabiUty 
densities P(Ep^obs\HRH) over the entire BATSE catalog of GRB hardness ratios (Eqn. l |24[ l). Mixture decomposition of the BATSE 
catalog Ep aba distribution (black solid line) indicates that the distribution is well fit by the sum of two Gaussians (green solid lines) 
resulting in a reduced value of 0.26. The inset graph, represents the residuals of the fit. By contrast, a single Gaussian results in a 
poor fit to the BATSE catalog Ep ^bs distribution at > 99.9% confidence level with a resulting reduced value of 9.6. The parameter 
estimates of the fits are given in Table [2] The two Gaussians might represent the Ep ^ba distribution of BATSE LGRBs and SGRBs 
peaking at ~ 140 KeV & ~ 520 KeV respectively. The dashed-line histogram represents the Ep ^ba distribution of 299 bright BATSE 
GRBs in K06. Although K06 sample mainly consists of LGRBs, the Ep oba distribution of the sample is biased towards harder bursts, as 
it had been predicted in Figurej?] The solid blue histogram represents the Ep ^ta distribution of SWIFT LGRBs taken from Butler et al. 
(2009b). As expected, the SWIFT GRBs appear to be much softer than BATSE GRBs, due to the relative energy sensitivity of SWIFT 
as compared to BATSE. Right: Normalized cumulative Ep ^ba distribution of 2130 BATSE catalog GRBs. The lines and colors have the 
same meaning as in the left plot. Assuming that the two Gaussians in the mixture fit to the BATSE Ep ^ba distribution represent the 
Ep oba density functions of BATSE LGRBs and SGRBs, then strong limits can be set on the fraction of BATSE LGRBs/SGRBs having 
an Ep aba larger/smaller than a specified Ep ^ba- These limits might represent the global fractions of LGRBs/SGRBs having an Ep ^ba 
larger/smaller than a specified Ep ^ba^ provided that the effects of BATSE LAD's limited energy window (20 — 2000 KeV) on the global 
distribution of Ep ^ba ol GRBs are negligible. 



estimates were then used to create a complete catalog of 
Ep^oba estimates for 2130 BATSE GRBs with measured flu- 
ences available in the BATSE catalog (Table |4|. These esti- 
mates might be very useful in population studies of Long- & 
Short-duration GRBs, also in the studies of GRB hardness- 
brightness correlations (e.g. Shahmoradi & Nemiroff 2009a) 
and the possible use of GRBs as cosmological tools. 

As an immediate outcome of the analyses presented 
here, we have derived a probabilistic Ep,oba distribution 
of the entire BATSE GRBs for the first time by integrat- 
ing the simulated conditional distributions P{Ep^ob3\HRH) 
(Eqn. (|20|) in §3.2 over the entire BATSE catalog GRB 
hardness ratios (Figure [T3|, 



P{Ep,oba) OC J2 P{Ep,oba\HRH,^) 



(24) 



As it was expected (e.g. Kouveliotou et al. 1993), the 
resulting distribution is significantly different from a single 
Gaussian distribution. By contrast, the sum of two Gaus- 
sians provides a better fit than the single Gaussian at 0.001 
significance level. The two fits are summarized in Table [2] 



Assuming a log-normal distribution for the Ep,oba of BATSE 
LGRBs and SGRBs, the two Gaussian components of the 
mixture likely represent the Ep.oba probability density func- 
tions of Long- & Short-duration BATSE GRBs with peaks 
at ~ 140 KeV &: ~ 520 KeV respectively. 

It should be noted that although we focused our at- 
tention only on a specific definition of hardness ratio, other 
definitions might also show a strong correlation with Ep^oba- 
In particular, the hardness ratios defined by the raw pho- 
ton counts of GRBs might even appear as better and more 
straightforward estimators of Ep^oba, since their calculations 
does not require folding of GRBs spectra with the Detector 
Response Matrices. 

The authors would like to thank Robert Preece at 
NASA MSEC and David Band (UMCB) for several use- 
ful communications and comments on BATSE Large Area 
Detectors and the BATSE catalog of Gamma Ray Bursts. 
We also thank Lara Nava (SISSA) and Giancarlo Ghirlanda 
(INAF) for their comments and timely feedback on the 
manuscript. 
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Table 1. Coefficients of the 5th order polynomial fits to the means 
&; modes of P (Bp Model, iffl//) and the corresponding 90% 
prediction intervals represented by Upper and Lower Confidence 
Levels (UCL & LCL) for the three GRB spectral models: Band, 
COMP (CPL) & SBPL. Also presented are the coeflicients of the 
5th order polynomial fits to the mean of the weighted average of 
P(Ep abs\^odel, HRh) of the three GRB models and the corre- 
sponding 90% UCL and LCL derived in §3.2. 





ao 


"1 


a2 


^3 


a4 


15 


Band 


UCL 


2.0 


0.74 


0.15 


-0.047 


-0.026 


0.0067 


LCL 


1.5 


0.83 


0.065 


-0.071 


-0.008 


0.0055 


Mean 


1.8 


0.79 


0.036 


-0.06 


0.0078 


0.00032 


Mode 


1.8 


0.74 


0.0094 


-0.048 


0.0083 


0.00021 


COMP (CPL) 


UCL 


2.14 


0.81 


0.19 


-0.094 


-0.024 


0.0098 


LCL 


1.74 


0.66 


0.11 


-0.06 


-0.012 


0.0053 


Mean 


1.95 


0.68 


0.15 


-0.061 


-0.022 


0.0074 


Mode 


1.92 


0.62 


0.12 


-0.046 


-0.013 


0.0044 


SBPL 


UCL 


2.16 


0.5 


0.19 


-0.027 


-0.038 


0.0088 


LCL 


1.7 


0.7 


0.021 


-0.049 


-0.0094 


0.0051 


Mean 


2.0 


0.56 


0.057 


-0.034 


-0.0011 


0.00098 


Mode 


2.02 


0.49 


0.041 


-0.026 


0.0003 


0.00057 




Weif 


;hted Average of the 3 GRB models 




UCL 


2.1 


0.62 


0.23 


-0.049 


-0.04 


0.01 


LCL 


1.6 


0.84 


0.045 


-0.1 


0.0054 


0.0048 


Mean 


1.9 


0.68 


0.11 


-0.06 


-0.012 


0.0055 



NOTE. — The desired parameter can be estimated according to 
the equation: 



y = aQ -\- aix + a^x^ -\- aax^ + a^x^ + 152;^, 

where y represents the logarithm of the parameter to be estimated 
and X represents log{HRf[). In general, the 90% prediction inter- 
vals, represented by UCL &; LCL, should always be reported with 
the estimated mean/mode of Ep ^bs- 
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Table 3: Summary of the spectral properties of 249 BATSE GRBs used to calibrate the linear HRn-Ep^obs relation in §2.2.* 
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/—I /~\ TV iTTl 

COMP 


3.72 ± 0.20 


0, 


.39 ±0.03 


174 ± 12 


-1, 


.42 ± 


0, 


.08 


















394 


BAND 


4.60 ± 0.10 


1, 


.72 ± 0.05 


315 ± 13 


-0, 


.91 ± 


0, 


.03 


—2 


.03 


± 


0. 


,04 


175 ± 9 






44A 


BAND 


2.36 ± 0.25 


51.8 ±50.8 


91 ± 13 


0.18 ±0. 


,65 


—2, 


.11 


± 


0. 


,07 


60 ± 7 






451 


BAND 


1.91 ± 0.07 


Q 


.oz zh u.iy 


143 ± 8 


— 1 


.4r zt 


n 
U 


nc; 
.Uo 


—2 


.41 


± 


0, 


,10 


139 ± 16 






543 


COMP 


2.90 ± 0.10 


Q 


. 1 D ± U.ii 


263 ± 8 


— U 


.Ml zt 


n 
U 


nQ 
.Uo 


















647 


BAND 


2.63 ± 0.06 


A 

4 


.99 ± U.zi 


190 ± 3 


— U 


1 n _L 
.19 ± 


n 
U 


nc; 
.Uo 


—3 


.34 


± 


0. 


,17 


178 ± 9 






676 


BAND 


9.22 ± 0.18 


U 


. ( 1 ± U.Uo 


315 ± 36 


— U 


.Oz zt 


n 
U 


1 A 

.14 


—2 


.33 


± 


0. 


,25 


204 ± 35 






761 


SBPL 


4.30 ± 0.17 


U 


.DO ± U.4 


285 ± 25 


— 1 


n A 1 

.Z4 zt 


n 
U 


no 
.U/ 


—2 


.43 


± 


0. 


,10 


250 ± 17 


0, 


,2 


973 


SBPL 


5.89 ± 0.13 


1 
i 


.4y zh U.Ul 


251 ± 27 


— 1 


.OO zt 


n 
U 


nQ 
.Uo 


—2, 


.08 


± 


0. 


,03 


156 ± 10 


0, 


,2 


999 


BAND 


8.42 ± 0.38 


o 


'yQ _i_ n on 
. 1 o zt U.z9 


265 ± 26 


— U 


fin _i_ 
.DU zt 


n 
U 


.11 


— 1 


.95 


± 


0, 


,06 


140 ± 14 






1025 


SBPL 


2.23 ± 0.13 


4 


.DD zt U.Uo 


131 ± 6 


— 1 


. iz zt 


n 
U 


nc^ 
.Uo 


— 2 


.59 


± 


0, 


,06 


125 ± 6 


0, 


1 


1121 


SBPL 


5.10 ± 0.10 


1 
i 


.Ol ± U.Ui 


250 ± 16 


— 1 


A O 1 

.40 zt 


n 
U 


m 
.Ul 


—2 


.13 


± 


0, 


,04 


213 ± 11 


0, 


1 


1122 


BAND 


3.15 ± 0.06 


4, 


.55 ± 0.16 


157 ± 3 


— 0, 


.93 ± 


0, 


.03 


—2 


.48 


± 


0. 


,04 


127 ± 4 






1156 


COMP 


7.09 ± 0.57 


0, 


.17 ±0.03 


O O O 1 -X A 

383 ±174 


-1, 


.25 ± 


0, 


.24 


















1157 


BAND 


5.01 ± 0.13 


2, 


.19± 0.11 


203 ± 9 


-1, 


.00 ± 


0, 


.05 


—2 


.21 


± 


0, 


,05 


135 ± 8 






1288 


SBPL 


3.76 ± 0.16 


0, 


.7 ±0.01 


233 ± 22 


-1, 


.27 ± 


0, 


.04 


— 2 


.31 


± 


0, 


,11 


211 ± 18 


0, 


,1 


1385 


SBPL 


13.00 ± 0.25 


0, 


.97 ±0.01 


417 ± 52 


-0, 


.88 ± 


0, 


.02 


—3, 


.57 


± 


0, 


,28 


488 ± 46 


0, 


,4 


1419 


COMP 


2.34 ± 0.11 


0, 


.48 ± 0.02 


213 ± 17 


-1, 


.65 ± 


0, 


.04 


















1440 


SBPL 


5.32 ± 0.17 


0, 


.9 ± 0.01 


248 ± 25 


-1, 


.07 ± 


0, 


.03 


—2, 


.57 


± 


0. 


,10 


209 ± 16 


0, 


,3 


1468 


COMP 


40.43 ± 1.45 


0, 


.34 ±0.01 


811 ± 54 


-0, 


.55 ± 


0, 


.05 


















1480 


BAND 


16.67 ± 0.75 


0, 


.9 ±0.29 


246 ± 66 


-0, 


.50 ± 


0, 


.33 


— 1 


.76 


± 


0. 


,09 


116 ± 29 






1484 


SBPL 


2.47 ± 0.18 


3, 


.58 ±0.04 


162 ± 9 


-1, 


.50 ± 


0, 


.02 


—2 


.63 


± 


0. 


,08 


166 ± 9 


0, 


,1 


1503 


SBPL 


1.10 ± 0.04 


1, 


.7 ±0.02 


104 ± 8 


-1, 


.54 ± 


0, 


.04 


—3, 


.22 


± 


0, 


,14 


131 ± 9 


0, 


,2 


1541 


SBPL 


7.69 ± 0.06 


1, 


.25 ±0.01 


290 ± 27 


-1, 


.25 ± 


0, 


.02 


—2, 


.58 


± 


0. 


,09 


266 ± 20 


0, 


,3 


1571 


COMP 


4.67 ±0.62 


0, 


.59 ±0.03 


297 ± 42 


-1, 


.58 ± 


0, 


.06 


















1601 


COMP 


31.08 ± 1.93 


0, 


.48 ± 0.01 


872 ± 68 


-0, 


.67 ± 


0, 


.05 


















1606 


SBPL 


3.46 ±0.07 


1, 


.15 ±0.01 


189 ± 30 


-1, 


.41 ± 


0, 


.04 


-2, 


.80 


± 


0, 


,19 


209 ± 28 


0. 


,3 


1609 


BAND 


4.65 ±0.08 


4, 


.06 ±0.08 


262 ±7 


-1, 


.03 ± 


0, 


.02 


-2, 


.51 


± 


0, 


,07 


213 ± 11 






1623 


BAND 


11.54 ±0.46 


0, 


.55 ±0.02 


522 ± 47 


-0, 


.87 ± 


0, 


.05 


-2, 


.53 


± 


0, 


,39 


396 ± 97 






1625 


SBPL 


13.32 ±0.12 


3, 


.26 ± 0.01 


383 ± 15 


-1, 


.07 ± 


0, 


.01 


-2, 


.30 


± 


0. 


,03 


295 ±9 


0, 


,2 


1652 


BAND 


2.26 ±0.10 


1, 


.41 ± 0.14 


129 ±6 


-1, 


.13± 


0, 


.09 


-2, 


.73 


± 


0. 


,22 


131 ± 18 






1663 


SBPL 


14.91 ±0.09 


4, 


.18 ±0.01 


409 ± 13 


-1, 


.12± 


0, 


.01 


-2, 


.30 


± 


0. 


,03 


319 ±8 


0, 


,2 


1676 


BAND 


3.45 ±0.09 


1, 


.73 ±0.05 


206 ±7 


-1, 


.25 ± 


0, 


.03 


-2, 


.85 


± 


0, 


,22 


233 ± 32 






1709 


BAND 


2.39 ±0.09 


5, 


.45 ±0.17 


192 ±5 


-1, 


.09 ± 


0, 


.03 


-3, 


.06 


± 


0, 


,23 


221 ± 26 






1711 


SBPL 


7.47 ±0.16 


3, 


.07 ±0.02 


284 ± 20 


-1, 


.14± 


0, 


.02 


-3, 


.26 


± 


0, 


,19 


311 ± 19 


0, 


,2 


1712 


SBPL 


3.83 ±0.14 


0, 


.48 ± 0.01 


178 ± 13 


-1, 


.37 ± 


0, 


.04 


-2, 


.53 


± 


0. 


,10 


175 ± 12 


0, 


,1 


1886 


SBPL 


20.99 ±0.23 


2, 


.85 ± 0.02 


560 ± 47 


-0, 


.43 ± 


0, 


.03 


-2, 


.58 


± 


0. 


,06 


315 ± 18 


0, 


,5 


1997 


BAND 


3.18 ±0.14 


2, 


.94 ± 1.84 


66 ±8 


-1, 


.08 ± 


0, 


.37 


-2, 


.06 


± 


0. 


,02 


48 ±4 
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Trigger " 


Model 


HRh " 


A 


E h 


f 




/3 s 










Eb k ^ 


A 


i 


2061 


COMP 


8.54 ±0.25 


0.53 ±0.05 


294 ± 26 


-0.65 ± 0.13 


— 

















2080 


BAND 


3.96 ±0.15 


1.36 ±0.05 


303 ± 18 


-1.12 ± 0.04 


-2, 


,39 


± 


0, 


,14 


231 ± 28 






2090 


BAND 


3.41 ±0.16 


1.13 ±0.07 


183 ±9 


-1.05 ± 0.06 


-2, 


,40 


± 


0, 


,10 


143 ± 12 






2110 


BAND 


13.01 ±0.29 


1.2 ±0.02 


459 ± 16 


-0.66 ± 0.03 


-3, 


,00 


± 


0, 


,29 


415 ±51 






2122 


COMP 


8.62 ±0.43 


0.47 ± 0.02 


393 ± 84 


-1.58 ± 0.06 


— 










— 






2138 


SBPL 


3.11 ±0.08 


0.91 ±0.01 


161 ± 13 


-1.65 ± 0.02 


-2, 


,73 


± 


0, 


,10 


191 ± 14 


0, 


,2 


2151 


COMP 


22.27 ±0.50 


7.21 ± 0.25 


534 ± 86 


-1.46 ± 0.06 


— 










— 






2156 


SBPL 


8.31 ±0.09 


1.29 ± 0.01 


281 ± 33 


-1.45 ±0.02 


-2, 


,30 


± 


0, 


,06 


228 ± 21 


0, 


,3 


2193 


BAND 


9.44 ± 0.33 


1.4 ±0.06 


282 ±7 


0.47 ±0.07 


-2, 


,89 


± 


0, 


,15 


204 ± 10 






2228 


BAND 


3.47 ±0.13 


1.37 ±0.07 


204 ±8 


-0.92 ±0.05 


-2, 


,45 


± 


0, 


,09 


156 ± 11 






2287 


COMP 


3.00 ±0.18 


0.6 ±0.02 


331 ± 16 


-1.03 ±0.04 


— 










— 






2316 


BAND 


3.32 ±0.10 


2.26 ± 0.07 


157 ±6 


-1.57 ±0.03 


-2, 


,57 


± 


0, 


,11 


195 ± 23 






2387 


SBPL 


3.41 ±0.13 


1.17± 0.01 


135 ±21 


0.07 ±0.28 


-2, 


,48 


± 


0, 


,06 


69 ±9 


0, 


,4 


2389 


SBPL 


2.05 ±0.07 


1.31 ± 0.01 


142 ± 11 


-1.19 ±0.03 


-5, 


,03 


± 


0, 


,39 


224 ± 15 


0, 


,3 


2431 


BAND 


4.05 ±0.18 


17.3 ±0.78 


199 ±8 


-0.99 ±0.04 


-2, 


,19 


± 


0, 


,03 


131 ±6 






2450 


COMP 


3.38 ±0.20 


0.91 ±0.04 


227 ±9 


-1.11 ±0.04 


— 










— 






2514 


SBPL 


9.76 ±0.52 


8.53 ±0.17 


208 ± 22 


-1.34 ±0.04 


-2, 


,76 


± 


0, 


,20 


212 ±21 


0, 


,1 


2522 


BAND 


3.66 ±0.25 


1.12 ±0.23 


200 ± 11 


0.91 ±0.23 


-2, 


,00 


± 


0, 


,06 


112 ±6 






2533 


BAND 


12.71 ±0.12 


2.69 ±0.03 


413 ±8 


— U.o f =t u. 


.Ul 


-2, 


,32 


± 


0, 


,04 


278 ±9 






2537 


BAND 


1.35 ±0.05 


13.8 ±0.5 


94 ± 1 


— 1.40 ± 0, 


,03 


-2, 


,88 


± 


0, 


,07 


129 ± 6 






2606 


COMP 


8.96 ±0.24 


0.53 ±0.8 


281 ± 56 


-1.01 ±0. 


.18 


— 










— 






2611 


SBPL 


10.71 ±0.34 


5.52 ±0.04 


511 ±73 


-1.21 ±0. 


,02 


-2, 


,83 


± 


0, 


,20 


519 ±59 


0, 


,3 


2679 


SBPL 


138.50 ±5.30 


2.41 ± 0.09 


792 ± 212 


-0.54 ±0. 


,05 


-2, 


,13 


± 


0, 


,24 


599 ± 94 


0, 


,1 


2700 


SBPL 


4.82 ±0.29 


0.44 ± 0.01 


177 ± 26 


-1.23 ±0, 


,07 


-2, 


,72 


± 


0, 


,21 


175 ± 22 


0, 


,2 


2703 


SBPL 


6.15 ±0.27 


0.39 ±0.4 


282 ± 29 


-1.36 ±0, 


,02 


-2, 


,53 


± 


0, 


,18 


276 ± 26 


0, 


,1 


2790 


SBPL 


3.14 ±0.17 


0.81 ±0.01 


188 ±8 


-1.59 ±0, 


,02 


-2, 


,60 


± 


0, 


,08 


189 ±8 


0, 


,01 


2797 


SBPL 


5.25 ±0.25 


3.3 ±0.03 


255 ± 26 


-1.00 ±0. 


,03 


-2, 


,57 


± 


0, 


,11 


210 ± 17 


0, 


,3 


2798 


SBPL 


12.43 ±0.12 


2.69 ±0.01 


379 ± 31 


-1.13 ±0. 


,02 


-2, 


,25 


± 


0, 


,04 


245 ± 13 


0, 


,3 


2812 


BAND 


4.42 ±0.21 


1.75 ±0.05 


242 ±8 


-1.10 ±0. 


,03 


-3, 


,03 


± 


0, 


,35 


273 ± 49 






2831 


SBPL 


8.23 ±0.04 


1.78 ± 0.4 


503 ± 24 


-1.29 ±0, 


,00 


-2, 


,21 


± 


0, 


,03 


382 ± 14 


0, 


,2 


2852 


SBPL 


7.51 ±0.16 


1.71 ± 0.01 


307 ± 25 


-1.05 ±0, 


,02 


-3, 


,14 


± 


0, 


,16 


327 ± 21 


0, 


,3 


2855 


SBPL 


16.39 ±0.18 


1.84 ± 0.01 


360 ± 19 


-0.61 ±0, 


,03 


-2, 


,43 


± 


0, 


,05 


241 ± 9 


0, 


,3 


2856 


SBPL 


14.03 ±0.20 


1.82 ±0.01 


299 ± 30 


-1.24 ±0. 


,02 


-2, 


,32 


± 


0, 


,09 


245 ± 19 


0, 


,2 


2863 


SBPL 


6.14 ±0.54 


0.58 ±0.01 


243 ± 46 


-1.05 ±0. 


,06 


-2, 


,49 


± 


0, 


,25 


208 ± 31 


0, 


,2 


2889 


SBPL 


10.34 ±0.27 


0.55 ±0.01 


218 ± 13 


-0.93 ±0, 


,04 


-2, 


,11 


± 


0, 


,08 


212 ± 12 


0, 


,01 


2891 


COMP 


23.05 ± 0.40 


0.9 ±0.01 


1120 ± 60 


-0.94 ±0, 


,02 


— 










— 






2919 


BAND 


7.44 ± 0.34 


1.67 ±0.09 


359 ± 53 


-1.32 ±0, 


,05 


-2, 


,09 


± 


0, 


,13 


216 ±45 






2993 


COMP 


31.07 ±0.90 


0.57 ±0.01 


2040 ± 219 


-1.02 ±0. 


,02 


— 










— 






2994 


COMP 


19.30 ±0.36 


1.16 ± 0.01 


1100 ±55 


-1.13±0. 


,01 


— 










— 






3035 


COMP 


4.71 ±0.12 


1.09 ±0.03 


263 ± 12 


-1.30 ±0. 


,03 


















3042 


BAND 


6.47 ±0.20 


1.12 ±0.04 


250 ± 11 


-1.07 ±0. 


,03 


-2, 


,47 


± 


0, 


,13 


200 ± 20 






3057 


SBPL 


15.05 ±0.06 


3.36 ±0.01 


620 ± 35 


-1.08 ±0, 


,01 


-2, 


,39 


± 


0, 


,04 


417 ± 15 


0, 


,4 


3067 


BAND 


6.57 ±0.10 


4.93 ± 0.1 


388 ± 18 


-1.15 ±0, 


,02 


-2, 


,32 


± 


0, 


,08 


279 ± 22 






3071 


COMP 


3.53 ±0.37 


0.43 ±0.06 


241 ± 35 


-1.17±0. 


,15 


















3087 


BAND 


7.24 ± 0.85 


21 ±4.31 


182 ± 20 


-0.59 ±0. 


,19 


-2, 


,22 


± 


0, 


,10 


118 ± 13 






3110 


COMP 


48.02 ±8.78 


0.98 ±0.03 


567 ± 22 


-0.08 ±0. 


,06 


















3115 


SBPL 


6.07 ±0.33 


0.92 ±0.01 


255 ± 20 


-0.97 ±0, 


,03 


-2, 


,29 


± 


0, 


,07 


190 ± 11 


0, 


,2 


3128 


BAND 


9.91 ±0.12 


2.49 ±0.05 


363 ±9 


-0.54 ±0, 


,03 


-2, 


,32 


± 


0, 


,05 


234 ± 9 






3138 


COMP 


2.47 ±0.16 


2.15 ±0.07 


177 ±5 


-1.38 ±0, 


,04 
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Trigger " Model " HRh " A " Ep,,t, ' p ^ Etreak " A " 



6891 


COMP 


6.36 ± 0.47 


0, 


.5 ± 0.03 


434 ± 99 


-1.38 ± 0.08 








6892 


COMP 


5.76 ± 0.52 


0, 


,28 ±0.02 


308 ± 41 


-1.22 ± 0.08 








6904 


SBPL 


67.06 ± 1.07 


0, 


.76 ±0.01 


939 ± 180 


-0.99 ± 0.02 


-2.08 ± 0.29 


912 ± 171 


0.01 


6963 


BAND 


4.10 ± 0.08 


5, 


.27 ±0.12 


214 ±3 


-0.64 ± 0.02 


-2.79 ± 0.08 


182 ± 7 




6985 


SBPL 


7.27 ±0.08 


3, 


.59 ±0.01 


340 ± 25 


-1.00 ± 0.01 


-2.67 ±0.07 


284 ± 15 


0.4 


7012 


SBPL 


4.63 ± 0.12 


1, 


.96 ±0.01 


255 ± 16 


-1.40 ± 0.01 


-25.00 ± 0.08 


245 ± 13 


0.2 


7028 


BAND 


7.03 ± 0.29 


6, 


,2± 1 


223 ± 20 


-0.25 ± 0.18 


-2.08 ± 0.07 


129 ± 11 




7113 


SBPL 


7.95 ± 0.03 


6, 


.93 ±0.01 


339 ± 7 


-0.93 ± 0.00 


-2.74 ± 0.03 


289 ±4 


0.3 


7170 


COMP 


21.87 ±0.33 


0, 


.61 ±0.01 


1860 ± 279 


-1.23 ± 0.02 








7236 


COMP 


3.08 ± 0.25 


0, 


.56 ±0.03 


239 ± 13 


-0.94 ± 0.06 








7240 


BAND 


25.93 ± 1.23 


1, 


.5 ±0.07 


649 ± 73 


-0.54 ± 0.07 


-2.26 ± 0.29 


395 ± 77 




7277 


BAND 


1.82 ± 0.07 


5, 


,41 ±0.95 


113±4 


-0.64 ± 0.14 


-2.45 ± 0.05 


88 ± 4 




7281 


BAND 


3.06 ± 0.19 


21.4 ±3.45 


140 ± 6 


-0.23 ± 0.14 


-2.54 ± 0.10 


103 ± 6 




7285 


COMP 


3.93 ± 0.55 


0, 


,53 ±0.08 


107 ±7 


-1.42 ± 0.13 








7295 


COMP 


6.84 ± 0.63 


1, 


,08 ±0.07 


330 ± 19 


-0.32 ± 0.09 








7301 


SBPL 


7.81 ± 0.03 


2, 


,08 ±0.01 


386 ± 33 


-1.40 ± 0.01 


-2.21 ± 0.06 


303 ± 18 


0.2 


7310 


COMP 


7.65 ± 0.32 


0, 


,65 ±0.02 


319 ± 15 


-0.79 ± 0.04 








7318 


COMP 


21.75 ± 0.97 


1, 


,27 ±0.02 


694 ± 30 


-0.62 ± 0.03 








7343 


SBPL 


17.99 ± 0.09 


2, 


,75 ±0.4 


444 ± 9 


-0.98 ± 0.00 


-2.29 ± 0.02 


331 ± 4 


0.2 


7360 


COMP 


2.57 ±0.10 


1, 


,47 ±0.05 


259 ± 11 


-1.13 ± 0.04 








7446 


BAND 


2.57 ±0.33 


3, 


,38 ±0.27 


178 ± 17 


-1.46 ± 0.08 


-2.67 ±0.42 


214 ± 74 




7457 


COMP 


8.87 ± 1.21 


0, 


,41 ±0.04 


737 ± 332 


-1.07± 0.15 








7464 


SBPL 


9.55 ± 0.25 


0, 


,89 ±0.01 


326 ± 26 


-1.09 ± 0.02 


-2.50 ± 0.11 


284 ± 18 


0.2 


7475 


BAND 


1.86 ± 0.10 


2, 


,42 ±0.12 


138 ± 5 


-1.31 ± 0.04 


-2.36 ± 0.06 


118 ± 8 




7477 


SBPL 


5.71 ± 0.26 


0, 


,79 ±0.01 


216 ± 20 


-1.26 ± 0.03 


-2.11 ± 0.06 


174 ± 12 


0.1 


7491 


BAND 


12.41 ± 0.07 


5, 


,11 ±0.03 


442 ± 7 


-0.91 ± 0.01 


-2.36 ± 0.04 


306 ± 9 




7503 


SBPL 


3.26 ± 0.18 


0, 


,55 ±0.01 


154 ± 22 


-1.73 ± 0.03 


-2.36 ± 0.12 


159 ± 22 


0.1 


7515 


BAND 


3.73 ± 0.44 


2, 


,09 ±0.28 


187 ± 12 


-0.32 ± 0.12 


-2.20 ± 0.08 


117± 8 




7527 


BAND 


6.50 ± 0.40 


4, 


,48 ±0.11 


316 ± 8 


-0.44 ± 0.03 


-2.51 ± 0.09 


222 ± 10 




7530 


BAND 


1.93 ± 0.18 


21.3 ±2.15 


147 ±4 


-0. 17 ± 0.09 


-2.73 ± 0.12 


115 ± 6 




7549 


BAND 


5.15 ± 0.05 


2, 


,62 ±0.05 


269 ± 8 


-1.07± 0.02 


-2.08 ± 0.03 


159 ± 6 




7560 


BAND 


1.87 ±0.09 


1, 


,27 ±0.09 


136 ± 6 


-1.24 ± 0.05 


-2.41 ± 0.09 


117 ± 10 




7575 


COMP 


12.94 ± 0.16 


1, 


,09 ±0.03 


478 ± 33 


-0.83 ± 0.04 








7647 


COMP 


29.70 ± 1.12 


0, 


,3 ±0.01 


2560 ± 1060 


-1.33 ± 0.05 








7660 


COMP 


8.44 ± 0.49 


0, 


,38 ±0.02 


498 ± 53 


-0.99 ± 0.06 








7678 


SBPL 


8.52 ± 0.07 


2, 


,24 ±0.01 


285 ± 14 


-1.04 ± 0.02 


-2.33 ± 0.04 


222 ± 9 


0.2 


7688 


SBPL 


8.52 ± 0.37 


0, 


,39 ±0.01 


207 ± 37 


-1.13± 0.07 


-2.22 ± 0.20 


177 ± 25 


0.1 


7695 


SBPL 


25.04 ±0.26 


2, 


,18 ±0.01 


725 ± 95 


-0.90 ±0.01 


-4.17 ±0.41 


991 ± 96 


0.4 


7703 


COMP 


3.76 ± 1.16 


0, 


,82 ±0.12 


231 ± 38 


-1.15±0.15 








7788 


BAND 


4.81 ±0.27 


1, 


,23 ±0.19 


127 ±9 


-0.85 ±0.11 


-2.03 ±0.04 


78 ±5 




7794 


BAND 


4.20 ±0.20 


0, 


,55 ± 0.04 


220 ± 27 


-1.28 ±0.07 


-2.25 ±0.20 


161 ± 36 




7810 


BAND 


21.44 ± 1.16 


0, 


,91 ±0.03 


622 ±47 


-0.35 ±0.07 


-2.76 ±0.49 


467 ± 99 




7868 


BAND 


3.11 ±0.18 


1, 


,34 ±0.13 


144 ±5 


-0.50 ±0.08 


-2.52 ±0.09 


110 ±6 




7884 


COMP 


6.63 ±0.27 


0, 


,63 ±0.03 


636 ± 129 


-1.23 ±0.06 








7906 


BAND 


5.36 ±0.03 


9, 


,17 ±0.07 


394 ±7 


-1.12 ±0.01 


-2.30 ±0.03 


278 ±8 




7929 


SBPL 


13.22 ±0.23 


0, 


,82 ±0.4 


343 ± 22 


-1.36 ±0.01 


-2.10 ±0.06 


336 ± 22 


0.01 


7932 


BAND 


2.42 ±0.14 


1, 


,48 ±0.2 


135 ±9 


-1.13± 0.12 


-2.51 ±0.14 


120 ± 14 




7938 


COMP 


3.35 ±0.37 


0, 


,7 ±0.09 


145 ±8 


-1.07±0.13 








7948 


COMP 


1.35 ±0.30 


0, 


,95 ±0.23 


68 ±4 


-1.07±0.18 









Continued on next page 
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Trigger 


Model '' 


HRh 


A 


^p.obs 


f 

a 


/3« 


7? ^ 

-^break 


A ' 


7954 


BAND 


3.69 ±0.06 


6.71 ±0.14 


220 ±4 


-0.83 ±0.02 


-2.70 ±0.08 


189 ±8 




7976 


COMP 


5.18 ± 0.22 


0.62 ±0.02 


311 ± 16 


-1.07 ±0.04 








7994 


SBPL 


7.49 ±0.16 


1.42 ±0.01 


254 ± 16 


-0.60 ±0.03 


-3.22 ±0.13 


242 ± 12 


0.3 


8008 


BAND 


11.06 ±0.24 


2.34 ±0.04 


497 ± 15 


-0.64 ±0.02 


-2.46 ±0.10 


346 ± 20 




8087 


SBPL 


16.35 ±0.46 


0.21 ±0.4 


329 ± 75 


-1.15 ±0.04 


-2.22 ±0.16 


240 ± 35 


0.2 


8098 


BAND 


1.92 ±0.15 


2.48 ±0.41 


146 ± 10 


-0.75 ±0.14 


-2.43 ±0.13 


111 ± 11 




8101 


COMP 


10.44 ± 0.35 


0.71 ±0.02 


306 ±9 


-0.64 ±0.04 









NOTE. - 

* The hardness ratios are calculated via the BATSE catalog data, while the rest of spectral parameters are taken from K06. 
Burst's trigger number as reported in the BATSE catalog. 

HRh represents Hardness Ratio as defined in §2.2. No attempt was made to keep the significant digits. Values are rounded 
off at the 2nd decimal places. 

A represents the normafization factor of the assumed spectral model for each GRB in units of 0.01phs~^cTn~^ . 

All spectral peaks Ep^ots and the corresponding la uncertainties are in units of KeV. 
" a represents the low-energy photon index of the Band Model for GRBs best described by the Band model, and the low- 
energy photon index of SBPL Model for GRBs best described by SBPL, also the photon index of COMP model for GRBs 
best described by COMP. 

^ P represents the high-energy photon index of the Band Model for GRBs best described by the Band model, and the 
low-energy photon index of SBPL Model for GRBs best described by SBPL. 

^ Ebreak represents the break-energy of the Band Model for GRBs best described by the Band model, and the break-energy 
of SBPL Model for GRBs best described by SBPL. All reported break-energies and the corresponding Icr uncertainties are in 
units of KeV. 

A represents the break scale of SBPL Model for GRBs best described by SBPL. 
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Table 4: Ep^^bs estimates for 2130 GRBs in the BATSE catalog.* 



Trigger" 


HRh 


A T r 7""] 1 c 


Mean[_Bp,o6sJ 


Mode[Ep,obs\ 


Mode [Bp, J ^ 


TV T 1 r 7~I 1 Q 

Mode[Ep^obar 


TV T r r^f 1 h 

Mean[Ep^obs\ 




Hardness 


OLb(Y|A) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


105* 


1.41 ±0.12 


. 







104+«30 


124+« 


101+48 


107 


1.22^ 




83.0llgl» 


73lf6 


94lf2 


116+^^ 


91+11 


108 


64.20 ± 28.70 


1242. 15li^;^^ 


1595.74l^|2 


949+298^ 


1280+4^f 


795+^^2' 


1297tllf 


109* 


4.02 ±0.08 






174+if 


212+^f 


212+120 


218+gf 


110 


2.37 ±0.80 


150.981^5 


136.221°°^ 




147lif 


161+^^ 


147+^° 


111 


0.68 ±0.15 


67.68 j:o;l2 


53.38lg:l2 


471^2! 


66+23 


87li^ 


6lli 


114 


0.53t 




44.571J512 


40+^2? 


57+?o 


77+^5 


i;q+36 
00 29 


121 


2.35 ±0.22 


150.16+°;°^ 


135.36f°°l 


118+^^ 


146+lf 


161+?^ 


146+^« 


130* 


3.80 ±0.10 








204+^f 


2061^^^ 


209+if 


133 


2.86 ±0.57 


170.231^4 


I56.72+H5 


1371^^ 


1671^™ 


178l?3 


169li°« 


138 


4.55 ±2.70 


229.01+003 


221.58+ni 


190+^f 


90„+299 


99i; + 136 
g2 


239+1^^ 


142 


3.29 ±0.11 


I86.I7IH4 


173.98l[;:°l 


15lljf 


184+^10 


191+^°° 


188lig* 


143* 


20.90 ±0.13 






CI 9+685 


661+^?f 


4811?^° 


688]t303 


148 


0.65 ±0.17 


65.88j:;^;i^ 


51.72+gl^ 


461^2! 


64+i 


or+33 


60+32 


160 


2.58 ±0.18 


159.39+;;°^ 


145.13+^5 


127+®^ 




169+?? 


157+^« 


171 


1.09 ±0.29 


9i.92+;;i» 


76.32+»l° 




00+60 
oo_3o 


109+*^ 


84+« 


179 


1.09 ±0.26 


91.92+0'iO 


76.32+»:i° 


67li 


00+60 
00 30 


109+^^ 


84+« 


185 


1.98+ 


134.60in7 


119.131^7 


105+1^ 


130+i^» 


147+^^ 


129+1^ 


204 


29.00 ± 5.46 


747.65li;}7 


882.1111-^^ 


619+?°! 


812+i?f 


560+?^^ 


840+^^1 


206 


14.70 ±5.18 


484.4012^4 


531.401°;^ 


413+«8 


524+?«o 


406+t« 


549llg 


207 


31.20 ± 11.90 




931.56lij^ 


645+?^5 


849l^^f 


579+131 


077+1033 

Oil 4Q2 


211 


0.99 ±0.57 


86.39to\{ 


70.98lg:li 


631^31 


00+54 

00_28 


104+« 


79+^^ 


214 


0.49 ±0.37 


55.09lo;i3 


41-97lo:l3 


07+24 

1 20 


^'^ — 20 


751^1 


soli 


218 


10.20 ±3.35 


383.54l'J5;}^ 


404.6llo;i8 


328+?^^ 


409+^1? 


339+103 


428+?7g 


219* 


3.49 ±0.11 








158+Jf 


192l^g^ 


197+if 


196+if 


222 


2.92 ±0.29 


172.511^01 


159.17in^ 


139l^f 


170l5f 


180+?| 


172+11° 


223 


1.44+ 


109.82in9 


93.941^9 


00+49 

oo_4o 


105+35 


1251^6? 


102+^8 


226* 


6.34 ±0.25 






239+^^'^ 


293+^f 


267+Jf 


305+ltl 


228 


0.87 ±0.63 


79.60j:o.n 


64.5ll»il 


571^9 


761^^ 


98+^5^ 


72+f7 


229 


7.70 ±4.68 


320.491^8 


328.06l°:S;^9 


100 


336+111 


294l2gf 


351+?!^ 


235 


7.06 ± 1.09 


303.21100^ 


307.50+^7 


2571^^1 




909+207 

Z0Z_g3 


3301?^° 


237 


5.07 ±2.07 


245.40in4 


240.2ll[;;°l 


205+^™ 


250l?f 


238l8|i 


259_ 107 


249* 


7.09 ± 0.04 








01 7+478 
•J^ ' -98 


^°^-93 


001 +271 
•^•^^-136 


254 


45.40+ 


995.521^^^ 


1232.31111^ 


7921^259 


1058l^2f 


6851^^8 


1083+^?f 


257 


16.60 ±0.50 


523.51I0 43 


581.84l«;f6 


445l?g 


568liOf 


4301^^^ 


c:q4+611 


269 


3.64 ±0.85 


198.59in4 


187.6ll«:r4 


1621^^1 


198l^r 


201+11° 


202lif 


288 


7.69 ±2.65 


320.22in8 


327.74l°»^ 


r)'vrj-|-263 

^ ' ^-100 


336l?J! 


2941^3^ 


qi--|+294 


289 


22.30 ± 17.50 


632.i5+;5':^^ 


725.14ll-»l 


"-''^^-167 


6891^^4° 


495lf«^ 


71 7+789 
'r/_3i7 


297 


21.30 ±3.07 


613.89l°:«^ 


700.74l«:^^ 


517l?^I 


669+^?^^ 


485l5f5 


f;q7+759 
-307 


298* 


15.40 ±0.47 






.915+520 


54lli?r 


415+420 


5661^2 


332 


1.87 ±0.22 


i29.77i2:j;7 


114.15l«:»? 


looll? 


125llS^ 


143l«i 


1241^6 


351* 


3.72 ±0.20 






165ljf 


20ll^f 


203+78^ 


206+i« 


353 


1.59+ 


llT-OOlHs 


101 14+008 
iui.iy:_o 08 


891^^ 


112lf7 


1321^6^ 


110+5^ 


373 


18.40 ± 15.40 


559. lOl":^^^ 


628.27l«:fo 


4741?!^ 




452l«^ 


635lf/, 


394* 


4.60 ±0.10 






192+^?^ 


Q Q Q -|-303 


227lif 


24111^^ 
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26 A. Shahmoradi and R. J. Nemiroff 



Trigger" 


HRh " 


Mean[£;p,o6s]'' 


Mean [Bp, 1'' 




Mode[Ep^obsV 








Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


398 


2.86 ± 0.29 


170 23+2 !!i 


156 72+!J'25 


^'^ ' -60 


167+iI'' 
1^"' -53 


178+5? 

± 1 o_73 


lfi9+7f 




2.08^ 


1 38 qn+° °^ 


1 93 c;S+0 07 




1 Q4+125 
10I-43 


151+66 


134+80 
ioy:_6o 


404 


9 04- + n sn 


137 iQ+o oe 


121 81+°07 

lZ1.0i_Q 07 


1 07+68 
iUI _4g 


1 09+122 

Joz_43 


1 50+®5 


132+™ 


408 


A-.ijyj . 1... yj.^ij 


102 87+"-°^ 


87 04+0-10 


77+45 
' ' -37 


98+^^ 


119+*'^ 
^1^^-59 


95+^^^^ 


414 




97 75+010 


81 99+0-10 


79+42 
— 35 


93+67 
yo_3j 


115+"'' 


90+52 

y"_44 


432 


47 in + 8 sn 


1019 17+2-49 

±u±».± 1 _2.48 


1 2fifi ,1^7+3-68 


gQg+1291 
OUO_24g 


1080+2286 
±uou_37g 


"-'^'-'-202 


1104+1400 

4 J"*-526 


444* 


2 Sfi + n 24 






119+''* 


14g+144 


161+'^'' 


147+90 

4^' -65 


451* 


1 Ql + n 07 






^Q2+64 


1 97+113 
iZ ( _4j 


145+62 

^^"^-66 


12fi+''* 
4^"-57 


465 


1.58^ 


llfi 5S+°o* 


1 no f;7+0-08 

lUU.O(_o 08 


89+54 
oy_42 


119+92 
44^-37 


1 31 +53 
iol_g2 


10q+64 
iuy_gi 


467 


8 1 4 + n 


332 07+° °'^ 


341 94+0-10 


283+278 

zoo_io3 


340+550 
•-'^^-108 


303+237 

OUO_gg 


3fi5+^" 

o"J_i5i 


469 


9 02 + n 42 


354 57+0 " 


3fi9 1 fi+0-13 

OU».±U_o 13 


009+309 
ouz _jo8 


375+609 

' ^-117 


319+260 
99 


393+344 
oyo_ig3 


472 


99 + n 94 


8fi 28+0'ii 


70 87+0-11 


62+^'' 


83+^* 

oo_2g 


104+40 


79+46 
' ^-39 


473 


U. i U —1— \j.\J\J 


79 S'?+0'12 


58 15+0-12 

O<5.1j_o 12 


CI +30 


70+41 
'"-24 


91+35 
^4-50 


(5(5+40 

""-34 


474 


1 1 4 nn + 9 fio 

_L_L'±.VJU -J— iJ .\J\J 


1 799 'S'i+^'l* 


9448 87+13-41 
z.'i'iO.at -13.34 


1 960+2120 
±ZUU_42i 


1 70fi+3580 
± ( UU_g56 


1003+1515 

1UUO_340 


1704+2488 
i<"1_857 


4sn 




q94 01 +1-9* 


1 1 9Q c;q+2-88 
-L -Lzjy .tjy 2 87 


744+1159 

'^^-228 


990+2078 

yyu_34i 


650+872 
"0*4-185 


lOlfi+1254 
±U±U_477 


486 




1fi7 18+005 


153 44+0-05 


1 34+^^2 


164+174 


175+73 


166+105 


4Q1 


2'iS nn + 1 99 nn 


3090 40+21-^** 


4503 48+38-76 


1 S3fi+2786 


9439+4934 

zy:oy_ioo5 


105(^+1991 

100U_522 


940fi+4052 

Zy:UU_iigg 


4Q^ 


n Q9 + n SQ 


S9 fiO+OH 


fi7 3fi+0-il 
D/.00_o 11 


59+35 


79+50 


1 ni +38 

4U4_53 


75+44 
'"-38 


501 


1 9'i + n S7 


100 33+0 09 

-LUU.OO_o 09 


84 53+0-10 

Oy:.JO_o 10 


74+44 


96+™ 


1 1 7+^5 

44'_58 


93+53 
yo_4g 


503 


97 fif) + 1 71^ 

£j { .\J\J _1_ -L . 1 U 


714 9Q+1-04 


836 33+1-44 


594+851 


777+1574 
— 257 


542+658 
0^^-150 


805+022 

°""-364 


508 


44 1 n + 40 fiO 


Q77 91 +2-26 


1 905 89+3-31 


780+1234 

'OU_24o 


1(141+2196 
lU11_3g2 


57(5+923 
"'"-195 


1 066+1336 
iUDD_go5 


512 


4n 9n + 1 20 


931 30+202 


1 140 00+2-93 

±±'±u.uu_2 93 


740+1170 
'1»_230 


007+2095 

yy ' -344 


654+879 
""^-187 


1 09-^+ 66 
±UZO_4gi 


516 


71 ± n 61 


fig 72+!?'i2 

u». 1 ^_o.l2 


55 26+0-1? 


^^-25 


"0_24 


89+!^ 

oy_4g 


63+39 


526 


1.97 ± 1.70 


134 16+00'' 


118 68+°-°^ 

±±O.UO_o 07 


1(14+66 

JU4:_4g 


190+118 


1 47+63 
^^'-66 


128+™ 

4^0_gg 


537 


16.60 ± 3.21 


523 51+0 

jz,o.u±_o 43 


581 84+!l'5^? 


445+558 


568+^2^^ 

oi->o_lgl 


430+f^I 

iou_i22 


594+S^i 

"■^^-256 


540 


43 + n 3S 


51 12+i!'M 


38 47+?-i? 

00.11 _.o.l3 


34+?? 


52+?2 

JZ_ig 


71+^2 

' 1^-42 


47+?! 

^' -26 


543* 


2 90 ± 10 






138+^n 


169+182 


179+S? 
i 1 y_74 


171+T 

-L 1 i_74 


547 


1 2 70 + 2 1 2 


441 2n+?'?5 
y:y;±.^u„o.25 


476 48+2'2? 

^' u.'±o_o.3i 


377+*^o 

•J ' ' -128 


475+?l? 


378+?55 

■^'o-lll 


497+479 

^^'-210 


548 


1 S3 + n 1 


1 97 qQ+0 07 


119 oQ+O-08 
llZ.OO_o 08 


99+61 
yy_4g 


1 r,q + 108 

l^o_4o 


142+60 

l'iz_g5 


1 99+72 


549 


fi 33 + 2 68 


282 79+?'55 

^o^. 1 »_o.05 


283 46+2-?^ 

zoo. lU-o. 05 


239+?i5 
'-^^— 91 


2go+425 


267+i?'' 

ZUI _go 


305+^oi 
OUO_i2g 


550 


0.90^ 


81 45+0" 


fifi 97+011 

DD.Z/ _o 11 


ro+34 
00 29 


70+49 

' °-27 


100+53 


74+44 
'^-38 




1 7 nn + 9 9S 


t^QI c;4+0-45 
OOi.Oy:_o.45 


599 9f;+0-59 
0»Z.ZD„o.58 


4 = 9+570 
*OZ_i47 


C7y+1089 
1 1 _ig4 


405+457 


fi04+''24 
DU4_2gi 


ooo 


oc; qn + 1 1 70 


fi95 5fi+0-9'' 


81 7fi+l-33 
OiU. I 0_i 33 


5sn+822 

OoU_igo 


7 = 7+1526 
101 _25o 


rq-|+638 
oo±_i4g 


7g(5+892 
1 oD_3g3 


559 


34 9n + 1 1 


oor| 79 + 1.53 
oou . 1 Z( 153 


997 59+2-18 


(570+1025 
" ' ^-209 


897+1862 
oy ' -304 


fi04+'^*o 

UU1_170 


025+1108 
yzo_427 


^fi^ 

o\jo 


9 Of; _|_ n 00 


14fi 4fi+0-06 


131 48+0-06 
iJi.48_o 06 


1 1 5+''5 


142+137 
4*^-45 


158+''i 


142+86 

41z_63 


568 


fin + 1 4 70 


1 1 58 QQ+^-32 


1471 70+5-03 


ggg+1472 
0»0_27g 


1208+2569 
±zuo_432 


750+1084 


1 997+1609 
IZZ ( _5g4 


575 


fi 73 + 1 37 


294 07+0 06 


296 71+0-06 
zyu. / i_o.o6 


249+229 

Z'±»_g4 


30Q+453 


275+198 

Z ( 0_g2 


318+257 
■^40„i3i 

1 9fi+75 
4^"-57 


577 


J_.C/Zi _1_ u.oo 


131 98+007 

lO1.9(5_0 07 


llfi 42+0-07 

llD.y:Z_o 07 


ir,9+64 


127+114 


145+62 


591 


9 9Q -1- n 77 


145 22+0 06 
iy:0.zz_o 06 


1 30 1 7+0-06 
iou.ir_o 06 


114+74 


141+135 


1 57+™ 

40'-69 


1 41 +*5 
4^4_g3 


593 


0.95 ±0.35 


83.97+gi{ 


fi8.67+J5}l 


(71+35 


801^7 


102+g 


77tf8 


594 


5.60 ±0.58 


261.50+ni 


258.70f°gl 


220+^f 


268+3^* 


25ll^f 


278lfi3g 


603 


5.24 ± 1.24 


250.63in4 


246.19in4 




256+?f 


242l^f 


265tlfo 


606 


2.64 ±0.48 


lfil.75iro^ 


147.64+°-;^^ 


129+57 




1711?^ 


159+™° 


612 


3.34 ±0.32 


187.97tni 


175.95l«;«l 






192+™! 


190+^f 


630 


1.12 ±0.63 


93.53l»:;°o 


77.88t»;i« 


69lf4 


89lfo 


1 1 1 +42 
444-56 


®*^-Sl7 


640 


13.80 ± 13.20 


465.24l0;30 


506.94lE;|^ 


397tll 


502t?08 




526_223 


647* 


2.63 ±0.06 






129l«^ 




170+?2 


1591™° 


658 


2.17 ±0.58 


142.7liro'6 


127.55l«:»^ 


1121^? 


lS8tlf 


154l«l 


1381^2 


659 


0.57 ±0.07 


fi0.89l»;i^ 


47.181":^^ 


42126 


60l» 




55+37 

""-30 
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Trigger" 


HRh " 




Mean[-E'p,o6,]'* 


Mode[Ep,obsT 


Mode [Bp, 


Mode[£j,,,i,,]s 






Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


660 




288 i8+'''°^ 


289 78+° °^ 

^03. ( o_o 06 


244-1-222 


2qn+«9 

i-iu u Q2 


971 -1-192 

d, 1 l_gi 


311+249 

•^11-128 


666 


1 7Q + 1 25 


12fi 20+" °^ 


1 in 4q+° °* 
i±u.y:y_o 08 


07+60 
-45 


1 91 +105 
^^^-39 


I4Q + 59 


120+™ 


673 


1 08 + n Qfi 

J- . WJ —1— 


91 38+°-^° 


75 80+°-^° 

' "-"-"^-O.lO 


-33 


-29 


109+42 


84+49 


676* 


9.22 ± 0.18 






307+?!2 

•-■^ ' —110 


381+5?? 


099-1-266 
•J^^_100 


399+25? 

^f f — 165 


677 


104 00 ± 15 90 


IfiQO 45+1?? 


2286 79+!^^ ?? 


1206+?2o* 


1633+3111 


968+215* 

»uo_322 


lfi35+?352 
iUOJ_g2o 


678 


42 60 ± 39 


955 85+? !^ 


1175 16+i^?o 

-L-L 1 U.-LU_3 13 


766+i?2^ 


1020+?lf 

-LU^U_3g3 


666+22^ 

UUU_igi 


1046+122" 

iU1U_4g4 


680 


79 ± 27 


74 78+S'!i^ 
1 1- 1 O— 0.12 


59 97+21? 

ou.iy 1 _o.i2 


53+22, 


72+1? 

' ^ — 25 


93+25 

^'^— 51 


68+11 

"°-35 


685 


82 ± 50 




61 61+2!? 

uj-.uj-_o 12 


54+2? 

'-'^—28 


74+44 


95+25 

^>J — 51 


69+1? 


686 


4.75 ± 1.51 


235 39+2 S0 


228 81+2-211 

z,^o.OJ-_o 04 


196+J,^^ 

J-t?U_7g 


239+2;" 

^Ol/ 74 


230+211 

'^ou_g4 


247+122 

' —103 


690 


1.52+ 


1 1 3 68+? '?? 

ii-0.uo_o.08 


97 80+2 22 

i> 1 .ou_o 09 


86+5? 

OU_4i 


1 09+?? 

i-U»_3g 


129+5? 


106+5? 

^'-"-' — 50 


692 


1 16 ± 38 


95 65+?,' i^! 


79 95+2- ;2 

1 y.»tj_o.io 


70+35 


91+55 

^J^ — 31 


113+12 

^^'-'-57 


88+51 

oo_43 


704 


4 Qfi -1- f) OC 
'^.ou _i_ yj.oo 


222 Sfi+''"3 
Z^Z.OU_o.o3 


214 64+°-°" 
ziy:.Dy:_o.o4 


184+"® 
ioy:_75 


99c- -1-288 


991-1-130 
^^1-82 


909+165 

g7 


717 


0.77+ 


73 5fi+? ^? 


58 83+2' 1? 
oo.oo_o 12 


52+22 

'-'^-26 


71+12 

1 -L 25 


92+^5 


67+11 

— 35 


727 


2 95 + n 81 


173 64+2 S1 
J- ( o.uy:_o 04 


160 38+2 25 

-LUU.OO_o 05 


140+?I 


171+2?^^ 

^ ' ^-54 


181+22 

iO-L _74 


173+111 

i ( 0_75 


729 


84 fin + sfi no 


1481 58+5'52 


1960 41+? ?? 

-L»UU.'±l_g gi 


1091+0*3^ 


1476+2221 

' "^-550 


891+i2?6 

o»i_285 


1485+225* 

i'iOU_73g 


7^4 


58.50^ 


1 1 7n c;0+3-39 
il/U.0Z_3 3g 


1 488 82+^'"'"^ 
±y:00.oz_5 13 




12l8+2'5°i 

i^lO_43g 


764+i°94 

' "^-229 


1 9Q7+1626 
1^0 ( _goo 


741 


7 40 + 4. as 


o±y;.oo_o.o7 


321 -^R+OOS 

OZ±.OU_o OS 


n/? 7+256 
■^u ( —99 


O9Q+506 
OZ»_io2 


2qo+2i9 

^»U_g4 


044+286 
•J^^-142 


752 


2 04 + 1 12 


137 1Q+006 
io( .±y_o.o6 


121 81+°°'' 
lzl.O±_o.o7 


107+'^* 

-LU ( _49 


1 Q9-t-122 
l^'J^-43 


1 50+65 

iUU_g7 


,02+79 


753 


1 28 + n fiS 


101 86 + n 
J-U-L.OU_o.09 


86 04+2-^2 

ou.u'±_o.io 


76+15 
' "-37 


97+1? 

1 22 


118+12 


94+51 
y^-45 


755 


2fi + 2 84 


251 24+^'Si 


246 89+2-21 
^y;U.o»_o 04 


210+0^ 


257+25° 

^u 1 _go 


243+156 
'i'±0_gg 


266+222 

^UU_iio 


761* 


4 3n ± n 17 






183+ 75^ 


223+??^ 

g9 


219+2?* 


229+15^ 

^^»_96 


764 


1 09 ± 30 


91 92+°?° 


76 32+2- !2 

1 u.oz,_o 10 


67+22 
-33 


88+52 


109+1? 


84+1^ 

oi_4i 


773 


1.09 ± 0.22 


91 92+°?° 


76 32+2- !2 

1 u.oz,_o 10 


67+22 

-33 


88+52 


109+1? 


84+1^ 

oi_4i 


788 


2.26 ± 1.14 


146 46+2 S^ 

-L'±u.'±u_o 06 


131 48+225 

-LO-L.'±o_o 06 


115+^2 


142+12'' 


158+12, 


142+25 

^^'^— 63 


795 


2 06 ± 30 


138 n4+!!51? 

-Loo.U'±_o 06 


122 70+2-21 

-LZ,z,. 1 u_o 07 


108+5? 


133+1,?'' 

i'JJ_43 


150+25 

iuu_g7 


133+12 

iJ'J_60 


799 


1.42+ 


108 84+° °^ 

-Luo.oy:_o.o9 


92 9fi+° °9 
a^.»u_o.o9 


g2+49 
"^-39 


104+81 
J^uy:_34 


125+'!^ 


101+5^ 


803 


3 31 ± 85 


186 89+2'21 


174 77+2-21 

-L ( 1. 1 ( _o.o4 


152+3;2^ 


185+2^1 


192+12° 

if ^_7g 


189+1?5 


809 


5.62 ± 0.82 


262 09+2 


259 39+2 21 


220+i?° 

^'^U_gg 


269+21^ 

'^U»_g3 


251+156 
-^Ui_g7 


279+211 
^ ' ''-115 


815 


71 ± 45 


69 84+*? ?? 

ua.oi_o.i2 


55 38+2-1? 


49+?2 


68+2? 


89+21 


63+22 


816 


0.26+ 


3fi 8q+° " 
ou.oy_o 14 




24+18 


40+15 

^"-15 


C7+29 

■3 '-36 


36+33 


820 


11 8n + 2 1 7 


420 Qfi+^ ^i 

'l^U.»U_o 21 


451 n6+°-^'' 

■±U-L.UU_o 26 


360+"*°"' 

ouu_i23 


452+787 

^^'-'^-142 


364+333 

•J "^-108 


473+447 
^''-'-199 


824 


n fin + n 24 


fi2 71 +013 
U^. ( i_o.l3 


48 83+°-^^ 
y:0.oo_o 12 


43+26 


61+^2 
"1-22 


82+32 

o^_47 


57+37 
^' -31 


825 


3 47 + n 75 


192 fil+0 04 

-L»^.U-L_o 04 


181 n3+°-°'* 

-LO-L.UO_o 04 


157+"^^ 

iJ'_67 


101 +222 
l'^l-60 


196+if 


195+"i 


829 


1 ns + n ns 


91 38+ni'^ 

»-L.OO_o.lo 


75 80+2- !2 
' >^-°^— 0.10 


67+22 

-33 


87+52 

01 -29 


109+1? 


84+1^ 


830 


22 7n + 4 n2 


fi3Q 37+" 77 


734 82+"'^-°'* 


ro7+736 
■-••J ' -169 


uyu_227 


500+"'^ 

JUU_i3g 


79r+800 
' ^J-322 


834 


2.20+ 


143 Q7+0 06 

J-"iO.»l _o.06 


128 86+°-°^ 

-LiO.OU_o 06 


113+''3 
^^■^-51 


1 oq+133 
J^'J^'-45 


155+69 


J^'J»_62 


836 


7.46 ± 7.21 


31 4 07+° °'^ 
OII.U 1 _o.07 


32n 4n+°-°* 

O^U.'±U_o.o8 


9^7+255 
^u ( _gg 


O2q+504 

OZ»_io2 


290+21* 

^i^U_g4 


343+285 
0'iO_i42 


840 


1 8 nn + 2 71 


551 sn+OSO 

UO±.OU_o.50 


618 nfi+°-®^ 

U±O.UU_o.66 


4gD+600 
'±uO_i5i 


gQn+1143 

UUU_ig2 


447+479 

-126 


g9g+657 
UZU_272 


841 


2 3n + n 1 9 


148 11 + n n! 
-Ly:0.-L-L_o.06 


133 21+2 25 

-LOO..i-L_o 06 


117+12 

' -53 


144+21° 


1 59+1? 

iU»_gg 


144+?? 

-Ll'i_64 


845 


22.20 ± 12.00 


630.34t!5;^4 


722.7ltl-oo 


5301^6? 


687lilf 


494lf6^ 


71 t:+786 
' 1"J-316 


856 


1.84 ± 1.69 


128.44lj;;g:^ 


112.781°;°* 




12411°^ 


14216° 


1221^2 


867 


18.40 ± 1.52 


559.10+[;g 


628.27l°;«^ 


474+612 


eosllif 


452l«? 


635lf7«g 


869 


6.16 ±0.44 


277.9ll°;°5 


277.76lg;°55 


234l2g9 


287l«^ 


26311*2 


999+235 

Z»»_i23 


871 


2.58 ±0.73 


159.39l°;°'5 


145.13l°;°o«5 


1 97-1-85 
-56 


156116° 


169+*7? 


1571^* 


878 


48.00 ±29.10 


1031.5712-^^ 


1284.571^-7^ 




1 092+2312 
i-U3^_3g3 


709-1-973 

'"^-204 


1116li«« 


906 


12.30 ±2.24 


432.27l°;g 


465.24l°;fg 


ou»_i26 


4651?!^ 


079+345 
•J ' ^-109 


487tfol 


907 


1.67 ±0.10 


120.72l°;°8 


104.92l°:°8 


£'^_44 


1161^3^ 


1351^6 


114l| 


909 


2.54+ 


157.8li°;°^5 


143.45l°:°06 


125l«^ 


15411^ 


167+^? 


155_gg 


914 


1.89 ±0.34 


130.65t!5;[;7 


115.06l°;°07 


loiii? 


126+112 


144l6gi 


1251^7 
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Trigger" 


HRh " 


MesLn[Ep^obsY 




Mode[£;p,„b,]'= 


Mode[£;p,„6,]-f 


Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


927 


0.46^ 


5S 20+2 ?^ 


40 SO+2 J2 


36+^2 


53+^2 


73+21 


49+22 

■±»_27 


929 


39.30^ 


907 86+""^ ?'? 

»U 1 .OU_ J 9Q 


1 106 57+21^ 


' oo_225 


974+22f 
^'^-334 


643+221 

"^■^-183 


1000+155® 

lUUU_4gg 


936 


11.60 ± 2.40 


416 39^n on 


445 0^ 


356+22^ 


446+TI2 

^^^ — 140 


361+252 

'-'^^ — 107 


468+112 

^"" — 196 


938 


n S7 + n 41 


70 54+0.11 


64 45+011 

"^•^"-•-O.ll 


1:7+33 
J' -29 


'"-26 


qfi+37 

'^'-' — 52 


79+43 
(Z_37 


942 


1 6 70 + 6 64 

-L\J . 1 yj 1 \J . vJt: 


525 52+'^''!l 


,584 45+2'52 


447+22^ 

-145 


571+'2? 

"-" 1-182 


432+122 

4:OZ_122 


597+212 
' -257 


946 


6.17 ± 2.71 


278 on+0 05 


278 in+0 05 


9qt-+209 

^00_gQ 


287+414 

ZOi _gg 


9(;o + 182 


900+235 
123 


973* 


,^ 8Q + n 1 






997+199 
-88 


97g+394 
^'°-86 


257+'^'' 

ZJ ' -88 


900+224 
119 


974 


16 1 n + 8 4q 


513 38+° '*^ 


568 71 +0 52 

ouo. 1 i_o.52 


^3^+542 
10/ _ 143 


557+1040 


424+436 
1^1-120 


goo+595 

^O'J-250 


981 


0.77^ 


10.01 _o.i2 


59 12+°-^2 

0».1Z_Q 12 


52+^^ 


7^+42 

—25 


09+35 


67+*' 

"J' -35 


999* 


8 42 + n "^8 






oeq+288 

^oy-105 




OQg+244 


07^+322 
— 155 


1008 


4 98 + n 08 


220 04.+O O3 


211 70+004 


109+143 
iOZ_75 


QQQ+280 


91 Q+128 


990+I62 

ZZO_gg 


1009 


2 ."sn + n S4 


156 22+°"^ 


141 76+006 

±11. (U_Q Qg 


1 24+^2 

1-^^-55 


152+'^'' 

l-iJ^-48 


166+7* 


153+^^^ 

100_g7 


1025* 








114+74 
— 52 


141 + 135 


157+™ 

1^ ' -69 


141+85 


1036 


1.42 ± 0.21 


108 84+°-°?, 


92 96+2 22 


82+12 


104+2! 


125+12 

^'^'' — 60 


101+22 
^'-'^ — 48 


1039 


81 ± 25 


76 16+S?2 

1 U.-lU_g j^2 


61 27+2?2 
UJ-.^l -0.12 


54+25 

0'±_27 


73+11 


95+^2 


69+15 

"^—36 


1042 


n 55 + n '^5 


59 31+n !^ 


45 76+2 J2 

< u_o.i2 


41+2? 


59+2'' 


79+25 

' •'-46 


54+36 


1046 


1.42 ± 0.29 


108 84+n 


92 96+2-22 


82+12 


104+21 

iU'±_34 


125+12 

1'^^ — 60 


101+52 


1051 


3.73^ 


201 71+22? 


191 06+2-21 

±t>±.uu_o 04 


165+^;2* 


201+11' 

''"I— 63 


204+11^ 

zu'±_7g 


i^Kjyj Q Y 


1071 


2 22 + n S8 


144 80+2 22 


129 74+2 22 

J-^». ( '±_o.o6 


114+12 

1^ 1^^-52 


140+125 


156+J2 


140+22 


1073 


5 12 + 1 40 


246 95+2 21 


241 97+221 

^^L.tJI _o.04 


206+iP 


252+21° 


23Q+152 


261+121 

^"1-108 


1076 


35 60 ± 5 46 


852 29+l'2o 


1027 89+2 22 


694+^;r 


919+121^ 


615+225 

UJ-U_i73 


946+llf 

^^'-' — 439 


1085 


2.27 ± 0.02 


146 88+2'22 


131 91+2-2'^ 


116+12 


142+12* 

1^^—46 


158+11 


^^'^ — 63 


1086 


1.02^ 


88 11+2-" 


72 6S+2'^^ 
' ^•'-''J-0.11 


64+21 


84+22 


106+1° 


81+11 


1087 


2.41 ± 1.67 


152 60+2 2! 


137 93+2 2! 

-LO ( .yo_o,o6 


121+22 
-^'^-^—54 


148+lf 


163+^2 

iuo_7o 


149+25 


1088 


53 70 ± 4 87 


1108 23+o 2i 


1396 72+-!-!2 


866+3,12* 

ouu_2gg 


1162+21!^° 

^^'-'^ — 412 


737+121' 

' "J ' —218 


1184+122* 

11°^— 570 


1096 


1.65^ 


1 1 Q 80+°'''® 


1 OS qS+0 08 
iuo.yo_o.o8 


gi + 56 


115+96 


1 04+55 


1 1 3+^® 


1097 


6 4S + 2 50 


285 f:s+°'''^ 


286 7Q+0 06 
^ou. ( y_o.o6 


9--,+218 
^^1-92 


9qf;+432 


269+'*® 


o(,o+245 
tjuo 127 


1102 


q 42 + 2 Q8 


■^64 54+2' J2 
ouy:.u'±_o 13 


S81 SO+215 
oo±.ou_o 15 


SI 1 +??? 
■Jll-lll 


001 —120 


326+51' 

OiU_ioi 


405+222 

1UO_igg 


1110 


2 61 + 64 


160 57+2'25 
±<JU.OI _o.05 


146 S8+2 2^ 
±y:U.oo_o.o5 


128+^^ 


157+12^ 

I'J' -50 


170+72 


158+22 


1112 


32 00 ± 4 47 


796 18+^2? 


949 32+^ 21 


654+2?'' 
60+2^ 


862+111* 

OUZ,_2go 


586+111 


890+122" 


1114 


94 ± 16 


83 69+2 ?} 


68 39+2-^^^ 

UO.O»_Q ij 


80+21 


102+^2 


76+12 

' "-38 


1118 


3 94 ± 60 


208 89+2 22 

z,uo.o»_Q Q3 


199 02+2 21 


172+1?^ 


209+22^ 


209+11* 


215+11® 


1120 


1.70^ 


122 in+°'''® 


106 S2+0 08 


qo+57 
^'-' — 44 


117+99 

11 '-38 


iof;+56 


115+"^ 

^ — 53 


1121* 


5 10 ± 10 








251+22'' 

■^01 — 78 


239+151 


260+121 


1122* 


3 15 ± 06 






146+12'' 

J^™— 63 


179+520 


187+22 

±0 1 _75 


182+11® 


1123 


3 77 ± 2 06 


203 09+2 22 


192 58+2-21 

J-»z,.oo_Q Q4 


166+12^ 


203+51"' 

^uo_g3 


205+7g^ 


208+lf 

^UO_gg 


1125 


1.01 ± 1.00 


87 56+2-?} 


72 10+2-1! 

1 Z,.±U_Q ij 


64+2o 


84+22 


105+'*2 

luo_55 


80+11 


1126 


4.87 ± 1.36 


239 17+222 


233 10+221 

^00. -LU_Q Q4 


199+12^ 

^^^ — 80 


243+25^ 
^^'-'-75 


233+11^^ 

'^oo_g4 


251+122 

'^'-'^-104 


1128 


2.41'' 


152 60+2 2^ 


137 93+2 22 

±0 1 .»0_Q Qg 


121+**2 


148+11* 


163+12 


149+25 


1129 


4.91 ±2.32 


240.43tO;«33 


234.53iHl 


2001^6^ 


245+^f 


234lif 


9rq+lS6 
^^■J-105 


1141 


6.83 ±0.10 


296.86tro6 


300.00+55-557 


asilfs' 


309+^6° 


277+2g°° 


099+261 
ozz_i33 


1142 


3.54^ 


195.09lo;;4 


183.751H1 


159l^r 


194+2f 


198l^°7^ 


198l|f 


1145 


0.89 ±0.57 


80.59«:}i 


65.45«;5i 


58ir9 


7rt« 


99+53 


70+44 

(0_37 


1148 


8.81 ±0.64 


349.28155;" 


362.73t55;i2 


298+55)7 


369l?f, 


315+fg5 


386t?^J 


1150 


0.95 ±0.19 


84.20ton 


68.88+55-55 


(.-,+36 


sitl? 


1021^4 


77+45 
' '-39 


1152 


6.39 ± 1.71 


284.50iro5 


285.461H6 


240+^^^ 


295+«° 


2681^*0* 


307t?r7 


1153 


0.77+ 


73.44«;}2 


58.72j:0;52 


59+31 




09+35 




1154 


81.50 ± 15.70 


1446.671^:^3^ 


1906.57t«g:^^ 


107lljf4" 


14481^,°^^ 


070+1303 
8('S_279 


14581?°^^ 


1156* 


7.09 ±0.57 






258t^f 


01 7+478 
■Jl'-98 


oo'~)~l"20S 

/«2_g3 


001+271 

'^'Jl-136 
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Trigger" 


HRh " 






Mode[£;p,„b,]'= 


Mode[Ep^obsV 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


1157* 








2QO + 168 


248+ 77^ 


907+149 

^•J'-85 


9 = 7+190 
-106 


1159 




262 09+° °'' 


259 39+0 04 


220+190 


2fiq+375 


251 + 166 


270+214 
^ ' ^-115 


1167 


1.33^ 


1 04 38+°'°^ 


88 5S+0-o'9 

OO.aO_o gg 


'°-38 


100+3I 


121+*^" 

1^1^-59 


07+56 
^'-46 


1190 


1 87 + n 98 


1 99 

iziy. / / _o.o7 


114 15+007 


inQ+62 
J^^^_47 


125+111 


143+61 


1 94+73 


1192 




qq oQ+0.09 


83 52+0'io 

OO.aZ_g j^g 


74+43 
'^-36 


q5+69 


116+*^ 


qo+53 


1196 


4 85 + 1 05 


238 55+°'°^ 


232 S9+0 04 


1 00+163 
J^»y_gg 


242+321 


900+144 

^'J'J-84 


251+184 
^^1^-104 


1197 


n 86 + n 1 9 


79 01+° " 


63 95+0 " 


56+^^ 


7g+47 
'"-26 


q7+37 

— 52 


79+43 
'^-37 


1200 


1 08 + n 1 5 


91 38+°-^° 


75 80+°'i° 

' ^•"'-'-0.10 


g7+39 
"'-33 


"' -29 


10q+*2 

l"^-56 


84+*9 

°^-41 


1204 


2 1 4 + 70 


141 45+006 


126 9S+0 07 


lll+'^l 


■,07+129 
1 —44 


153+^* 


1 Q7+82 
iOI -61 


1211 


4 ni + 1 ns 


91 1 oR+ooa 


201 65+00'' 

ZU±.UJ_Q g4 


174+133 


r,i 9+261 
^^^-66 


91 1 +120 
^11-80 


218+151 

■^^^ — 91 


1212 


51 + 31 

\J.<J±. _1_ U . <J -L 


56 23+l!'^? 


42 99+5 J? 

^^•^="-0.13 


38+^* 


56+21 
^"-20 


76+5! 
' "-44 


51+25 

"1^-28 


1213 


5 38 + 1 97 


254 89+''^'?l 


251 08+?'21 


214+i!i 

^-■-^-84 


261+25* 

''"^— 81 


245+!5^ 
'iU— gg 


270+?°! 

z 1 >J-112 


1218 


2 02 + 28 


136 33+!^ S? 

10U.00_Q gg 


120 92+? '?I 


106+?I 


132+i2^ 


149+25 


131+12 

101_59 


1221 


70 ± 51 


69 27+S Jo 

u».^ 1 -0.12 


54 85+S'i'o 

0.12 


49+^^ 
25 


67+23 


88 + 5n 
"O— 49 


63+39 


1223 


1.74''' 


123 93+S Sl 


108 18+2So 

-LUO.-LO_Q gg 


95+5? 


119+39^ 


138+51 


117+22 

-54 


1235 


1 59 + 1 5 


1 1 7 00+?!!? 

± J- I .UU_Q gg 


101 14+n So 


89+5o 


112+22 


132+5! 


110+2* 


1244 


n 67 + n 94- 


57 55+0.12 


53 96+012 


47+28 
^' -24 


66+23 


07+34 
"' -48 


g1+39 
^ — 32 


1279 


1.43 ± 0.47 


109 33+S-SS 

-LU».00_Q gg 


93 45+ n'Sn 
»0.1tJ_Q gg 


82+1^ 


IO4+I5 


125+5? 

i^J — 61 


102+52 


1288* 


3 76 ± 16 






166+i2^ 


202+2*3 


204+!P 

— 79 


207+!!^ 

^" ' -87 


1289 


4.58 ± 1.40 


229 98+nSi^ 


222 67+S-S1! 

1 _o,04 


191+^f 


233+72^ 


226+15^ 
^—83 


240+212 

^1^ — 100 


1291 


10.10 ± 0.85 


381 14+!1!^ 


401 65+2!! 


326+?f® 

J^u„ii4 


406+51? 


007+289 
■^"^ ' —103 


425+525 

■±^^-177 


1297 


36.40 ± 20.90 


864 48+l'5!! 


1045.07+2'4i 


703+i?!'' 


'^'-'^—317 


621+?!.! 

^^-^ — 175 


958+!!2'' 

'^'-'^ — 446 


1298 


0.99'' 


86 50+° U 


71 09+°"' 


63+21 


00+54 
"'-^—28 


104+" 

^'^^— 54 


79+!2 

' '^— 39 


1301 


1.18 ± 1.07 


96 70+° !° 


80 97+°' i° 

^^•^ ' —0.10 


71+35 


92+5? 


114+!! 
^^^—57 


89+5! 

"-^—43 


1303 


30.40 ± 2.25 


770.51+127 


913.69+177 


636+??^ 

^'-"-' — 196 


836+i"^ 

— 280 


579+718 
' ^ — 160 


864+!2!3 

'-'"^ — 395 


1306 


1.90 ± 0.82 


131 10+°'°^ 


115 52+°'°J 




126+"^ 


144+2! 

^^^—66 


125+1! 


1307 


15.20 ± 4.56 


494 n 

0.36 


544 83+nH« 


422+"* 


536+222 


4i2+!!5 

^-^^ — 118 


561+555 

^^-L — 240 


1308 


3.10'' 


179 23+° °! 


166 43+S °l 


145+102 


177+126 

^ ' ' -56 


185+75 


18011^'^ 


1310 


1.34 ± 1.07 


104 89+° °? 


89 03+° no 


78+it 

' "—38 


100+12 


121+!I 
^^^—59 


97+52 

^ ' —46 


1311 


0.60'' 


62 71+S Jo 


48 83+I!'!o 


43+^S 


61+22 

"^—22 


82+52 

"'^— 47 


57+2T 

^ ' —31 


1318 


1.56'' 


115 58+S S! 

J- J-tJ.JO_Q gg 


99 72+°-Sn 


88+52 

""—42 


111+22 

^^^-36 


131+52 

J^JJ^ — 62 


108+2? 


1319 


0.40'' 


48 53+S-!f 


36 20+9 J? 

OU.ZU_Q 13 


32+^2 


50+22 


68+5° 

""-41 


45+2! 

25 


1321 


1 73 ± 10 


123 48+2'Sl 


107 72+0 i!? 

±vi ■ 1 ^_o.08 


95+55 


119+J,2^ 

^^^—39 


138+5! 

J^JO— g4 


117+2? 

' -54 


1328 


64 ± 29 


65 35+S J^ 


51 24+°!^ 


45+nI 

— 23 


64+2^ 

22 


84+52 


59+22 

^''—32 


1346 


5 83 + 1 29 


268 31+0 04 

ZUO.O±_Q g4 


266 58+0 05 

ZUU.tJO_Q gg 


226+1^^ 


27g+390 
^'"-86 


256+"^ 


907+222 
-118 


1359 


32 30 + 8 84 


800 94+1*0 


955 95+i"'^ 


658+^" 
"'-'"-202 


og7+1790 
""' -292 


588+^"® 


895+1061 

"^^^ — 411 


1365 


1 93 + 81 


132 41+0'07 


116 87+o'o'^ 

J-J-U.OI _o.07 


^Q3+64 
^^"^-48 


128+115 
1^"-41 


145+62 


1 27+''^ 


1379 


0.72'' 


70 84+0-12 
' '-'■°^-0.12 


56 31+0 " 

OU.O±_Q 12 


50+^° 
— 25 


69+^^ 

"''—24 


90+35 
^"-50 


64+*° 


1382 


2 84 ± 99 


169 47+o,'?l 


155 90+?. nl 


136+^^ 


166+iI* 

^""—53 


177+22 

± 1 1 _73 


168+!2'^ 


1384 


9.89'' 


376.06lo;i4 


395.40l!5;l7 


091 +339 

•JZJ^-113 


400lf25 


004+283 
'-'•J^-102 


419lf7l 


1385* 


13.00 ±0.25 






000+443 

000_i2g 


482lf5° 


000+363 
OOZ_ii2 


5051*?^ 


1388 


1.37 ±0.45 


106.38l°;°g«g 


90.5ll°o;°g«g 




W2tH 


1 99+48 
1^^-60 


991^? 


1390 


14.70 ±3.00 


484.40+!5;^4 


531.40l°;g 


413ltf7 


524lfg° 


406l«^ 


54q+548 

>Jl»-234 


1396 


2.30 ±0.57 


148.1ll°;°g« 


1 91 +f' 06 

J_OO.Z,_L_Q Qg 


1171^3 


14411*° 


1591S 


144l«| 


1404 


5.92 ±3.76 


270.94l°°4 


269.65+j;-^^ 


r,r,o + 200 
2^»_gg 


279lfg^ 


258+^^"^ 


2901?^^ 


1406 


3.65 ±0.20 


198.94l°°ol 


187.99l°'°l 


163l^r 


19811' 


201+1^° 


203lif 


1413 


1.03 ±0.46 


88.66t°:}° 


73.16l°;li 


641^2 


851^^ 


106+*° 


01+47 

»i-40 


1416 


0.94 ±0.46 


83.69lo" 


68.391°;" 


60l^g 


80+^1 


1021^4 


76+^^ 


1419* 


2.34 ±0.12 






11811^ 


145li« 


160lg 


146ir4 
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Trigger" 


HRh " 


Mean[£;p,o6s]'' 






Mode[Ep^obsV 


Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


1422 


9 OQ + 9'i 


1 "^9 


1 94 ns+° °^ 


iQq+69 

1^^-50 


-,qt; + 126 


151+66 
10i_g7 


1 04+8O 

101-60 


1425 


1 7'^ + 1 


123 48+° °^ 


107 72+0-08 


95+^5** 


119+101 


1 S8+^^ 

100-64 


117+68 
11 ' -54 


1430 


KJ.C/O _1_ U.Ui 


89 77+0-11 
' ' -0.11 


„„ ro+O.ll 
0( .00_o 11 


"^-30 


7q+50 

' ^-27 


101 +38 
1^1-53 


75+45 


1432 


64 + 28 

\J.\J^ ...1.. \J.^(J 


65 49+° " 


51 36+°'^^ 

01.0U_o 12 


45+27 
— 23 


64+34 

— 22 


85+^^ 


59+38 


1435 


91 40 + 1 7 Qfl 


615 7S+° ™ 
oio. <o_Q eg 


70S 90+0-^3 


5iq+700 

Jl»-164 


(571+1316 
"'1-218 


40/5+551 
— 135 


(;qq+762 


1439 


S 62 + 2 68 


197 89+° °* 


186 84+° °"' 

J-OU.O'±_o 04 


162+^2° 


1 q7+233 
1^' -62 


2Qn+109 


202+1^^^ 


1440* 


^ S2 + 1 7 






91 9+179 
^1^-84 


950+354 


944+158 


968+2°2 
^""-111 


1443 


Q OQ -1- f) Q-l 
O.OO —1— U.O-L 


187 61+°'°'' 

1°' -"1-0.04 


175 55+°'°4 

1 ' >J->J'^-0.04 


159+110 


1 86+212 
l°"-58 


192+101 

1^^-76 


189+1^25 


1446 


9 68 + 50 


1 6S SI +° °5 


149 Qn+° °^ 




leo+sf 


1^^2+83 


1(51+101 


1447 


5 1 Q + Sfi 


249 10+SS^ 


244 44+2'S11 

^^^■^^-0.04 


208+iI^ 


254+?f 


241+P'' 

^^1-85 


263+!?! 


1449 


2 89 + 47 


171 37+0 SI 

1 ' l-'J' -0.04 


157 94+2'25 


138+?^ 


168+53^ 


179+88 


171+!,?^ 

1 ' 1 - 74 


1452 


2 54 + 75 


157 81+S S? 


14S 45+2'2S 


125+?1 


154+iS'' 


167+1? 

±u 1 _7i 


155+?? 

1^^-68 


1453 


12 20 + 1 


4S0 02+5'2? 


462 42+2 ?? 


368l«I 


462+?!? 

'±u^_145 


370+?!? 

■^'"-109 


484+!?! 

101-204 


1456 


1 91 + 1 05 


131 54+°'°^ 


115 97+0-°'^ 


■,Q2+64 


1 97+113 
1^' -41 


145+62 

1^^-66 


126+''* 

l^"-57 


1458 


1 00 + "^8 


86 SQ+°-ii 
""■"^-O.ll 


71 46+"" 
' i-^"-o.ii 


63+^'' 


00+55 
"•^-28 


105+*° 

l">-'-55 


79+46 
' ^-40 


1459 


71 +018 


70 9O+0-12 


55 79+°-i2 


4q+29 


68+38 


8Q+34 


64+40 

— 33 


1461 


46 70 + SO 


lOlS fi'?+2-46 


1258 5S+^-®^ 


804+12*3 


1 075+2275 
±VI o_37g 


693+^" 

"»O-201 


J099+1392 


1462 


10.70 ± 0.98 


395.45+0 ^7 


419 31+S o!J 


338+??! 

'-''-'" — 118 


422+T!? 
^^^—132 


347+?!!? 

'-'^ ' —105 


442+!?! 

n^-185 


1463 


0.65^ 


65 88+°-^^ 


51 72+°-i2 

Ji. 1 ^-0.12 


'±<J_24 


64+35 

—23 


85+^^ 


60+32 


1465 


6.48 ± 2.10 


287 05+^l'5!^ 


288 45+2 SS 


243+220 


298+^?*^ 


270+i?i 

' —91 


310+?!! 

OiU_ J28 


1466 


8 86 ± 1 02 


350 54+^1 H 


364 26+!? !? 


299+?°! 

^»»_107 


371+??? 

^' 1-115 


316+??^ 

'-'1^-99 


388+??? 


1467 


4 45 + 28 


225 78+0-03 


217 94+°'°"' 


107+149 
1°' -76 

744+ii^^ 

' ^^-228 


228+7f 


990 + 133 
'^''0_g2 


235+1"* 


1468* 


40 40 + 1 45 






990+??^* 


650+?I? 

UOU_ig5 


1016+!??* 

_LL/±U_477 


1469 


1 65 + 54 


1 19 80+S S? 


lOS 98+2 S? 

±uo.»o_o 08 


91+5^ 


115+?o 
11'-'— 38 


1S4+?? 

I'J^— 63 


113+?? 

^ — 52 


1472 


S 1 + S5 


179 23+S Sl 

1 ' ''•^'J-0.04 


166 43+2 S11 
±uu.y:0_o 04 


145+i?^ 

l^'J— 63 


177+=«'^ 

1 ' ' -56 


185+?! 

±oo_75 


180+7" 


1473 


9 4S + 08 

ly.Ttij _i_ yj.yju 


■^64 79+S J? 

( »_o.l3 


S81 60+21^ 


SI 1 +??? 
■Jll-lll 


S87+??S 

■JO 1 _i20 


S26+?!"'" 


405+??? 


1479 


10.30^ 


■^85 Q4.+° i® 
ooo.»y:_o.ig 


407 56+°'^^ 


QQpi+353 
OOU_j^l5 


411+692 
^11-128 


041+294 
'-'^1-103 


431+392 


1480* 


1 6 70 + 76 

-Lyj . 1 yj 1 \j , 1 yj 






44y+561 

-145 


571+^2o^ 

^ ' 1-182 


432+*?? 

^'J^ — 122 


597+?!? 

' -257 


1481 


0.84^ 


77 fiq+O-ii 


69 qn+° '^^ 


5(5+33 


75+45 




71+*^ 
' 1-36 


1482 


1.31 ± 1.12 


lOS 38+° °'^ 


87 54+°-i° 
°' •>-'^-o.io 


77+46 
' ' -37 


99+74 


120+*^ 

l^"-59 


q(5+65 

='"-46 


1484* 


9 47 + IS 






1 9Q+81 
l^'J-SS 


151 + 152 
liJl-48 


165+^^ 


152+94 


1485 


Q4 + 79 


go 57+0.11 
oo.o ( _o.ii 


68 9Q+°-li 




80+27 


1(,2+39 
l"^-54 


7(5+45 
'"-38 


1489 


S 49 + 1 61 


190 s-^+o-O* 
-Lyu.oo_o 04 


179 08+°'°'' 


155+113 

l'-''^-66 


loq+219 


195+103 


iqo+129 
i»0_g2 


1492 


1 84 + 1 79 


1 98 44+0-07 
lZO.^q:_0 07 


1 1 9 78+0-08 


qq+61 


124+109 


142+60 

11^-65 


1 99+72 


1503* 


1 1 + 04 






gg+40 


''°-30 


110+*2 
11^-56 


05+49 


1515 


6 21 + 78 

yj . £^ x. \ yj . i Kj 


279 S5+°'°^ 


27Q 44+0-05 

^ 1 »-^^-0.05 


236+^" 


289+-*" 

^"•'-89 


264+183 


300+237 
ouu_ J24 


1518 




■^SS >^4+0-i5 


404 61 +0 18 
^'-'^•"1-0.18 


090+350 
■J^O-115 


4r,q+686 


ooq+292 


498+388 
1^°-178 


1533 




1 S5 8q+0-06 
ioo.oy_o 06 


1 90 47+0-07 


106+^^ 


1 01+120 

l'-'l-42 


148+64 

l^°-67 


1 30+'^8 
loU_59 


1540 


1 50 + S8 


119 79+0 08 
liz. ( ^_o.o8 


96 84+° °^ 
»u.oy:_o 09 


85+^^ 


108+35 


1 28+^1 

1^°-61 


1 05+^1 

lUJ-50 


1541* 


7.69 + 0.06 






979+263 
^'^-100 


oo(5+519 


2941^5* 


or 1+294 
O01_i45 


1546 


67.60 + 26.60 


1283.78^4^3 


1658.361^;^? 


Q7r + 1622 
»''J-307 


1315lf7°° 


0-1 9+1184 
«J^^-250 


1001 +1790 

i-00±_gg2 


1551 


24.10 + 4.09 


664.28t°:fe 


768.37+1^7 


556_i74 


790+1445 
' ^'-'-237 


514+604 

01^-143 


7C-9+841 
' '-'^-336 


1552 


1.50 + 0.84 


119 V9+0 08 
11^- '^-0.08 


96.84t°:°« 


851^1 


108+35 


128l'^i 


105t^J 


1553 


28.70 + 0.75 


742.70+l}5 


875.30ll:«gJ 


eisifg^ 


807l^«f 


557+f5» 


835lf7^ 


1558 


3.36 + 1.65 


188.69t°°l 


176.73l°-°l 


1531^^ 


1871^5^^ 


1931^°^ 


19ll^r 


1559 


5.08 + 0.52 


245.7ll°:°ol 


240.56l°°l 


2051^^ 


250l|f 


23811^1 


259i;si 


1561 


1.22 + 0.65 


98.78t°:}° 


83.0lt°;l° 


70+43 

'•-'-36 


941^2 




qi+53 


1566 


39.70 + 20.50 


913.75+1'^^ 


1114.96+2-7!^ 


707+1145 

'■Jl -226 


980+3^?^ 


645lfg^ 


1006+47^ 


1567 


3.25 + 0.99 


184.72l°-;°o^ 


172.40lg-°l 


150lif 


183+^7^ 


190+fg 


186tif 



Continued on next page 



© 2009 RAS, MNRAS 000,[T]{68 



Hardness as a Spectral Peak Estimator for Gamma-Ray Bursts 31 



Trigger" 


HRh " 


MesLn[Ep^obsY 






Mode[Ep^obsV 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


1571* 


4 67 + n 69 






104+156 


22g+308 


290+139 


244+177 
^^^-101 






950 R'i+O'Oi 


946 10+004 


0-|r| + 176 


256+3"'' 


949+155 


255+199 


1578 


3 ^7 + n 1 6 


196 l4+0'04 
iyo.iy;_Q Q4 


184 91+0 04 
ioy;.yi_Q Q4 


160+"® 


105+229 


iqq+108 


900+135 


1579 


25 50 ± 1 36 


688 68+^1'S^ 


801 42+"'^2S 


575+?l^ 


750+J,^2* 


528+??i 

'-'''O— 146 


778+??i 

' ' °-349 


1580 


6 70 + 90 


293 94+0 °^ 


295 73+o'o6 

( 0_Q Qg 


240+228 


OUU_g4 


274+197 


01 7+256 
■31 ' -131 


1586 


2 05 + 40 


1 37 62+°'''® 


122 25+o o'^ 


J-'-J ' —49 


1 OQ + 123 
^<J'J-43 


1 50+®^ 


132+79 

l'3^-59 


1588 


98 60 + 5 87 


741 05+"*^"^^ 


873 n9+^'®0 


gi4+891 


gQ5+1642 
""'-'-268 


555+687 


004+965 
00^_37g 


1590 


64 + 19 


65 68"'"!1?? 


51 54+n!n 


46+^? 

™-24 


22 


85+?? 

OJ_4g 


60+32 


1601* 


31 10 + 1 93 






644+?^^ 

"^^-198 


847+J,If 

0^' —284 


^1 0-161 


876+;??' 

"'"-401 


1604 


5 64 + 1 70 


262 69+S Sl 


260 08+2 S11 


221+i?^ 


270+?!'' 

' U — 84 


251+of 


280+?'? 

^""-116 


1606* 


3 46 + 07 






157+il^ 


191+??^ 

^''^—60 


196+??^^ 


195+0?° 


1609* 


4 65 + 08 






193+i5® 


235+5S'' 


228+o?^ 

^^°— 83 


243+?I? 
^^■J-ioi 


1611 


2.21''^ 


144 38+!? ?J 

±1'±.00_Q Qg 


129 30+n 


113+1? 


140+1?"* 


156+12 


140+?? 

^^" — 62 


1614 


9 48 + 61 


155 49+0 05 


140 Q1+0 06 
i'±u.y±_Q Qg 


1 90+82 

— 55 


151+153 


165+77 


1 c;9+94 
10^_67 


1623* 


11 50 + n 46 






354+^So 

1 22 


444+T^S 
^^^-139 


ofjn+325 


465+^?? 

^"^-195 


1625* 


1 3 30 + n 1 2 






388+''5? 


490+?I? 

^•^"-154 


386+3^2 


513+?°? 


1626 


6 89 + 9 1 6 


998 c;9+0.06 


301 Qfi+007 


9P;o+235 


01 1 +464 
■Jj^J^-96 


970 + 202 
Z 1 0_92 


09/1 +263 
■3^^-134 


1628 


2 00 + 27 


135 46+° °® 

100.1U_Q Qg 


120 02+o o'^ 


105+''® 


1 01 +120 
J^JJ^— 42 


148+64 


130+^'^ 


1634 


^0 50 + 1 4 6fl 


1 065 c:7+2 75 


1 334 1 6+'*-^^ 


Qoo + 1352 
000-259 


1 1 9Q+2383 

llZO_3gg 


71 7+1004 
'l'-210 


114(5+1470 
ll^"-549 


1635 


6.26 ± 2.81 


280 78+5!'5!^ 


281 12+2'25 


237+J12 

—91 


290+^^° 
■^^"—90 


265+i?'' 


302+2?? 

""^-125 


1636 


1 66 + 97 


120 26+0 0^ 


104 4,ts+0 08 


09+56 

y^_43 


115+^'' 

^^■-^-38 


1 35+55 


110+66 




16.60^ 


523 5l+o « 


581 84+0'56 
aoi.oy:_Q 5g 


44C+558 


568+1067 


4on+447 
^•^"-122 


504+611 


1642 


3 06 + 80 


177 75+0'0'' 


164 82+0 05 

±Uy:.OZ_Q Qg 


143+^01 


175+193 


134+93 


170+115 


1646 


1 1 8 + 55 


96 70+0-^0 


80 97+0 10 

OU.»( _Q J^Q 


y-^+42 
—35 


Q9+66 
■^^-31 


114+44 


89+^' 

oy_43 


1651 


5 30 + 74 


252 46+0'0*' 


248 29+0'04 


21lli^« 


258+3^3 


244+157 

^^^-86 


2(57+201 
-111 


1652* 


o Of; -1- f) 1 f) 

^.^vj —1— yj . 






115+75 


142+137 


158+" 


142+86 


1653 


1 40 + n 95 


1 1 9 04+O O8 


96 36+0 09 
yo.oo_Q Qg 


05+51 


1 07+*® 
—35 


1 98+51 


105+®' 


1fi^5 




147 9Q+0 06 


1 39 34+0 06 

iOZ.Oy:_Q Qg 


116+''^ 


140 + 139 


1 58+^^ 

400-69 


140+87 


1656 


1 07 + 45 


90 84+°-^° 


75 27+0-" 


66+33 


07+59 
°' -29 


ios+*i 


00+48 
oo_4j 




_|_ 1 97 


1 77 Q7+0.04 


1 fi4 49+0 05 

iD4.4Z_Q Qg 


143+101 


I7r + 193 
' ^ — 55 


104+93 


-1 77+115 
1' '-76 


1659 




579 c;q+0-56 


646 09+0 ''* 


40C+633 
^"^-155 


f;9q + 1201 
O^<J-201 


4(50+503 
™"-129 


C5Q+691 
UJU-284 


1660 


1 43 + 32 


109 33+0 09 


93 45+o o"9 

»0.10_Q Qg 


g2+49 


1 04+*^ 

—35 


125+^0 


1Q2+59 


1661 


1 2 70 + 1 79 


441 90+0-^5 


476 48+0'^i 


077+433 
•J ' ' -128 


475+842 
1' '-'-149 


070+355 
■""O-lll 


407+479 
It" -210 


1662 


6.40 ± 6.24 


284 78^n-nl 


285 79+ nnS 


240+2i'' 

^^^ — 92 

417+^05 

' —138 


295+^f 


268+i?* 


307+?:!? 

' —127 


1663* 


14.90 ± 0.09 






529+?S 


408+f?? 


'-''-'^-236 


1664 


1.18 ± 0.10 


96 70+° ?° 

' ^-0.10 


80 97+°'i° 


71+42 


92+S? 
^'^— 31 


ll4+*i 


89+?' 
0^—43 


1665 


47 00 ± 8 70 


1017 79+?'1? 


1264 56+S SJ 


807+3,^f 

' —249 


1079+2??3 


695+?^? 
"^"-202 


1103+i?^® 

^^"'-' — 525 


1667 


0.73 ± 0.71 


71 47+0-J2 

' ^-^ ' -0.12 


56 88+^ !? 


50+^2 


69+?^ 


90+?? 


65+t? 

""—34 


1676* 


3.45 ± 0.09 






156+^^" 


191+??' 


196+??'' 


195+i?° 

^'-'" — 83 


1679 


8.43 ± 4.00 


339.58+0I0 


350.99lg;n 




358lf®? 


3081^7^ 


374+322 
"'^-155 


1680 


24.701" 


674.80l°:«30 


782.5911-22 


56411?° 


7qr + 1472 
' 'J'-'-241 


520l?li 


7^iq+85S 
"J"-341 


1683 


5.97 ±0.25 


272.401^05 


271.34lH5g 


229+ gg^ 


281+^7° 


259l^r 


292+?2l 


1687 


1.041" 


89.2ltO;io 


73.69+;^" 


6511 


851S 


107l« 


82lfQ 


1693 


O.77I 


70 09+0.12 

' "^"^^-0.12 


58.6llg;}^2 


59+31 


7llS 


92lfo 


661^^ 


1694 


23.20 ±7.64 


648.33l°:«° 


746.8611:°^ 


54411^,? 


706+ltT 


505+587 


7qc:+815 
' "^^-327 


1700 


4.64 ± 1.26 


231.90+j;-^^ 


224.8410-04 


193+7f 


2351?°® 


990+138 


24211^? 


1701 


1.05 ±0.87 


89.75t°:}° 


74.22+0" 


6511 


86ll« 


107+« 


82l« 


1704 


10.40 ±3.11 


QQQ QQ+0.16 
000.00_Q 


410.5llS];i^ 


Qoo+356 


414+699 
^1^-129 


049+297 

■34^-104 


4341?^? 


1709* 


2.39 ±0.09 






1201I! 


14811?® 


1621?^ 


148l«g^ 
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Trigger" 


HRh " 


MesLn[Ep^obsY 






Mode[£;p,„6,]-f 


Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


1711* 


7.47 ± 0.16 






9^57+255 
^ ' —99 


O9q+504 
•J^»_102 


990+218 


o/i q+285 
'J^'J-142 


1712* 


3 83 + n 14 






lgg+127 


205+248 


90«+115 


21Q+144 


1714 


1 97 ± 1 63 


134 16+S'Sl 


118 68+2'SI 


104+?? 


129+"* 


147+?? 

-66 


128+r? 

-^^°-58 


1717 


2 91 + n 33 


172 13+004 


158 7fi+0-05 

±00. 1 U_Q gg 


^3g+96 


169+183 


179+89 

1 ' ■'-74 


171+110 

1 ' 1-74 


1719 


36 90 + 1 3 70 


872 04+-*^'^^ 


1055 7fi+2-48 


7Qg+1085 
1 uo_2i7 


qoQ + 1959 
»'JO_32g 


625+821 


9gg+1173 


1730 


2 45 + n 80 


154 21+°'05 


139 64+0 06 


1 22+*-^ 


15Q+150 


164+™ 


151+83 


1731 


q 07 + n 62 


355 S3+l!'^? 


370 68+21? 

( U.UO_g J3 


304+?ii 


377+'*15 

0/ / -117 


320+??? 

O^U_igg 


394+?i? 

■^^^-163 


1733 


20 00 + n 67 


589 6S+? ?1 


668 59+!? ?2 


498+?^? 


642+l,^f 


471+522 
^' J^-131 


670+oio 

" ' '-'—293 


1734 


88 + 'i3 


80 94+011 


65 11+011 
"^•11-0. 11 


r~+34 

J' -29 


77+48 
' ' -26 


98+37 


-70+43 
(0_37 


1736 


2.27^ 


146 88+0 06 


131 91+006 

10±.yi_g gg 


116+''^ 


1 49+138 


158+" 


1 43+87 


1740 


7 1 6 + 2 90 


305 94+'? ?I 


310 74+?'2I 


259+^t'' 


319+nS^ 


284+?!,° 

^"^—93 


333+?It 
ooo_i37 


1741 


1 5 20 + 6 44 


494 86+'^ ?5 


544 83+2''iS 

Ull.OO.g 4g 


422+''il 
^^^-139 


536+^E? 

UOU_i7g 


412+fi? 

^-■-^-118 


561+??? 


1742 


1 95 + 60 


1 33 29+'^ ?! 


117 78+i!'nI 

■ 1 0_g g7 


103+?? 


128+i3.'^ 


146+?? 

J^^'J— 66 


128+1? 


1747 


1 7 30 + 1 3 80 


537 51+'!1J 


600 04+9'5^ 

UUU.U'±_g g]^ 


457+^1? 

-148 


584+^o2'' 

UO'±_ig7 


439+f?? 

4:OJ?_124 


610+??! 

uxU-264 


1760 


10 10 + n 97 


381 14+9J^ 


401 65+9'^? 


326+^f? 

O^U_ii4 


406+*^^ 

y:uu_i2g 


337+?^? 

'J'J ' -103 


425+?l? 


1791 


0.24^ 


04 59+0.14 


94 38+0-12 


23+17 

ZO_i2 


39+" 


54+29 
— 35 


34+33 


1806 


1 60 + 7Q 


1 1 7 47+0-08 
11 / _o.o8 


101 fi9+0-0S 

±U±.UZ_g gg 


8Q+54 


II2+I7 


132+54 


110+64 


1807 


1 41 + OQ 


108 35+0 09 


92 47+0-09 

-0.09 


0-1+49 


104+80 


1 24+48 


1 01 +^8 


1815 


3 78 + 39 


903 43+0 03 


192 qfi+O-04 
iyz.yo_g g4 


1(57+126 
1"' -70 


203+244 


205+114 


208+443 


1819 




480 ls+0-33 


596 00+0 42 


41Q+492 
^1^-136 


519+949 


403+399 
^^•5-116 


544+541 

^^^-232 


1830 


19 "lO + 4 96 


'iSO 99+0-59 


656 08+0 ''* 


401+645 


f;q9+1221 
"•J^-204 


465+^11 

™'J-130 


559+704 


1851 


9'i 70 + 1 3 90 


692 1 3+0-96 


806 lO+i'^i 


(-77+817 
^' '-180 


7=0 + 1517 
' 1^^-248 


529+634 
^^<^_147 


-709+886 
'°^-351 


1883 


4 56 + 28 


999 33+0-03 


221 94+0'04 


190+77^ 


232+300 


225+136 


039+173 


1885 


1 75 + 23 


124 3Q+0-07 


108 64+0-08 

±UO.Uy:_g gg 


95+^^ 

y'J_4g 


iiq+i03 

39 


1 38+^8 


113+69 


1886* 


91 00 + n 93 






t:-|q+688 


663+1297 
000_2ig 


402+542 

^''^-134 


591+750 
"^1-304 


1922 




1 68 71 +0-05 

iOO. 1 1_0.05 


1 55 08+0 05 

100.U0_g gg 


105+93 
l'-''^-59 


lgg+176 


17g+86 
± 1 U_73 


167+107 


1Q94 


c HQ + n 84- 


946 09+0 04 


940 01 +0-04 

ZW.yi_g g4 


206+^^^ 


9 = 1 +338 
^^1-78 


909+151 


260+483 

^DU_iQg 


1953 


8 74 + 03 


347 50+011 


360 57+0-12 

0\j\J.oi Q 12 


9qc+299 
^ao_i07 


3g~+590 
■JU' -114 


314+253 


304+334 

'5°^-159 


1956 


9 49 + 96 


1 53 00+0 05 


1 38 36+0-06 

±OO.OU_g gg 


1 91 +80 
l-^l--54 


149+148 


153+75 


149+92 


1Qf!7 




1 1 8 40+0-08 


1 09 56+0-08 

iUZ.OD_g gg 


qo+55 
yu_43 


1-13+94 


133+54 


111+65 

^ — 52 


1968 


1 1 fin _(_ c 


409 50+01^ 


498 05+0-22 


3441?!^ 


43(1+737 
^"J"-135 


qe:9+312 

OJZ_igg 


451+418 
^^1-189 


1974 


40 + 07 


48 53+0-14 


36 90+0-13 

OO.ZU_g ]^3 


09+22 

o^_17 


50+22 


(50+30 


45+34 


1982 


9 36 + 42 


363 05+0 12 


379 40+0-15 


oir|+321 


385+^^4 

OOU_i2g 


325+2'5s 

■J^O_igg 


403+357 

y:UO_ig7 


1989 


9 46 + 49 


365 53+0-13 


389 51 +0-15 

.0 -L g -^g 


0-1 9+324 
•Jl^-111 


388+638 

000_i2i 


39(5+272 
■J^O-lOl 


406+361 


1993 


42 + 15 


49 91+° " 


37 41+0-13 

0/ .1J-_g 13 


00+22 
•J'J_ig 


51+23 
^1-18 


70+30 


46+34 

^'-'-26 


1997* 


3 18 + 14 






147+105 

1^' -63 


180+gf 


188 + ^g 


133+120 


2003 


1 30 + 8 09 


496 Q4+0-37 
^^"•^^-0.37 


547 50+0-47 


494+517 
^^^-139 


530+995 

000 


414+418 
^1^-118 


5g3+568 
iJU'J-241 


2018 


58 ± 18 


61 SO"*"!! 
UJ-.ou_Q j^3 


47 55+ni'n 


42+2? 

22 


60+^1 

uu_2i 


81+?? 


56+?I 


2019 


Q 70 -1- n 49 

0. j —1— U.t:Zi 


903 43+0-03 

ZU0.10_Q 03 


192 qfi+0 04 

±»z:.»U_g g4 


,(,™+126 


203+244 


205+114 

^\jO yg 


208+443 


2035 


3.00 + 2.65 


175 51+0-04 


162.4llH'5 


1411^? 
460lg| 


173l^f 


1821?^ 


175l^f 


2037 


17.50 + 1.01 


541.47«:f8 


605.2ltg;f2 


589+1^^'' 


44llf2! 


51 5+641 
"-•1^-266 


2040 


18.60 + 10.60 


562.971'^;^! 


633.36lg;7o 


477+?^^ 


613+1^?^ 


455lf2? 


6401^7^8 


2041 


37.30 + 5.20 


878.07+i'7^ 


1064.29+2^? 




9441^^2? 


628if7^ 


n7'o+1183 
y '^-453 


2043 


3.661^ 


199.28trol 


188.37l°:°l 


163t^'gi 


199lf2^ 


2021^^° 


203l^f 


2044 


51.30 + 17.60 


1076.33+2 8? 


1349.89+4 19 


845t^^gf 


-1 -1 qq+2405 

1100_4gg 


799+1013 
' '^^ — 212 


1156l^«« 


2047 


3.06 + 1.11 


177.75l°:r4 


164.82l°:05 


143li«^ 


175+if 


184lfg 


178t^f 


2049 


21.40 + 7.57 


615.731°;™ 


703.20+5;'^^ 


5191™ 


6711"^ 


48615^^ 


599+762 

D»»_3gg 


2053 


4.87+1.49 


zoy.± / _o.o3 


233.10lgoi 


1991^^0^ 


243+?f 


900+145 

^00-84 


9c;i+185 


2056 


10.40 + 7.61 


QQQ QQ+0.16 

000.00 _Q -^Q 


410.5llg;;«g 


009+356 

•JO^-llg 


414+699 

^1^-129 


342+297 

'-'^^-104 


434+396 
^■-"^-isi 
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Trigger" 


HRh " 


Mean[£;p,o6s]'' 


Mean [Bp, I'' 




UoAe[Ep^obsV 




Mean[£'p,o6,]'' 




Hardness 


OLS(YjX) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


2061* 


8.54 ± 0.24 






292+?2? 


361+"!^ 

ou±_ii2 


310+2f 

"^"-98 


378+?22 

"'"-156 


2067 


5 52 + n 05 


259 lO+'' °'' 


255 94+°-°* 


91 7+186 
' -85 


266+^^* 


24q+i63 


276+21° 

^'"-114 


2068 




91 9 9R+0 03 


202 78+0-04 

ZUZ./0_o 04 


2^75+135 


91 0+263 
^^■^-66 


919+121 
^1^-80 


91 q+152 

^1^-92 




2.41^ 


1 'i9 fin+''-''^ 


±o ( .yo_o 06 


121+*° 


-,40+148 
l^O — 47 


1 63+''5 


149+°2 

l*y-66 


2070 


9 DQ + n 67 


1 39 ^3+° °^ 


1 94 r\ri+0 07 


inq+69 


1 qc+126 


151+°° 

l"l-67 


134+80 


2074 




907 90+° '''' 


iqy -14+0.04 


17Q+129 


9n7+252 
^IJ' -65 


208+"'' 

^""-79 


910 + 147 
^l"-90 


2077 




J^UU. 00_Q Qg 


84 53+0-10 

Ot.JO.o 10 


74+44 
'^-36 


96+™ 


1 1 7+""^ 

11' -58 


03+53 


2079 


1 97 ± 81 


134 16+?-SI 

±0'±.±u_o 07 


118 68+2-21 


104+'^! 


129+!i* 

^^^ — 42 


147+22 

1^' -66 


128+'2 

-'^"-58 


2080* 


3 96 + 1 5 






-1 79+132 
1 ' ^-72 


210+257 


210+"° 

^l"-80 


226+149 


2081 


90 30 + 3 46 


595 q9+0-63 


676 06+°-** 
u I u.uu_o 84 


rQO+668 

OUO_i6o 


648+^^^^ 
uy:O-210 


474+528 
— 132 


676+''29 
"'"-297 


2083 


4 81 + 05 


237 29+2 2? 


230 96+2-21 

yu„Q 04 


198+12^ 


241+?i* 


232+if 


249+1?? 

^^"-103 


2087 


5 99 + 97 


272 99+2 25 

i 1 .^.f f _0.05 


272 02+2-2^ 

^ 1 z.uz_o 05 


230+?2^ 


281+12^ 

'"'-'--87 


259+ir 


9Qq+22S 
zyo_i2i 


2090* 


3 41 +016 






11515+113 

l^^J-66 


1 8q+^-'^* 


194+7?^ 


1 qq+128 
l""-82 


2093 


2 98 + 78 


174 76+2 21! 

J- ( 1. ( u_o.o4 


161 60+22^ 

±ul.uu_o.o5 


141+?* 


1 72+^-?* 
^ ' ^-54 


181+2i 

l"l-74 


174+iP 

l'^-75 


2095 


522 00 + 427 00 


4737 72+'il2 S^ 


7617 84+22-^? 


251 7+2il^ 

'^^^ ' -970 


3244+''I22 

•3^^^-1369 


1712+?2?° 

1 ' 1^-671 


3171+6174 
"1 ' 1-1481 


2099 


5 25 + 2 1 7 


250 93+2 21 


246 54+2-21 

^'±U.J'±_o.o4 


210+ir 

''^'-'-83 


256+3o° 


242+J;5° 


266+122 
^""-110 


2101 


6 1 6 + 69 


977 91 +0-05 


977 7R+0-05 


90^+209 
^o'i-go 


207+413 

^01 -89 


963+1*2 
^"•J-89 


9Qq+235 
^»»_123 


2102 


1 70 + 39 


122 10+°"* 
lzz.lu_o 08 


106 32+°-°* 

±UU.OZ_Q 08 


go+57 


I -, 7+99 

II ' -38 


1 oc+56 
l""-64 


115+°' 
ll"-53 


2103 


18 30 + 5 01 


557 15+°-'^^ 


625 73+0-68 

u^o. 1 o_o 68 


^79+609 
^'^-152 


g06+1159 
"""-195 


452+485 
^"1-127 


(^00+666 
uoo_275 


2105 


1.03^ 


88 66+"'^° 

""•""-0.10 


73 16+°-" 


64+38 

— 32 


05+57 
""-29 


1 06+''° 
l'J"-55 


0-1+47 
"1-40 


2106 


1 .OO —1— \J.OO 




332 82+°-°° 


97f.+268 
^"J-lOl 


341+530 
•3^1-106 


9Q7+229 
^^' -95 


0(5(5+300 


2110* 


1 3 00 + 99 






000+443 
ooo_i29 


482+*°° 

^°^-152 


009+363 
""^-112 


505+**° 

"""-214 


2111 


1 56 + 32 


115 58+° °* 


qq 72+0-09 
»y. 1 ^_o.o9 


00+53 
oo_42 


111+°° 
111-36 


10-1+53 
l"l-62 


-108+63 
1""-51 


2112 


20 20 + 2 97 


593 44+'^ ®^ 


673 57+0-83 
U( O.J ( _o.83 


pni+665 
^^"1^-159 


"1"-209 


473+526 

^'•J-132 


674+725 

"'^-296 


2114 


7 82 ± 5 01 


323 67+2 2^ 

oz,o.u 1 _o,08 


331 87+222 

oo±.o 1 _o.o9 


275+^2'' 
^ ' ^-101 


340+528 

"^"-105 


297+228 

' —95 


355+?22 


2115 


4 09 + 1 90 


21 3 94+2 2? 

^±o.»'±_o 03 


204 65+2 21 


176+73'' 


215+^2'' 

'^l"-67 


21 3+i22 


221+i5* 

^^^1-93 


2117 


49 90 + 34 1 


950 10+'^'^'^ 


1 1 66 q9+3-09 
±±UU.»Z_3 08 


7g9+1196 
' "^-234 


1 01 5+2137 
1"1"-351 


663+*°'' 

"""-190 


1040+1295 
1"^"-491 


2119 


1 81 + 67 


127 09+2'2I 

i-^ 1 .u»_o.07 


111 41+2-2o 


98+5i 

»0— 46 


122+12'' 
1^^-40 


141+52 

1^1-65 


121+'l 
1^1-55 


2122* 


8 62 + 43 






294+^25 

^^^^-106 


364+5*2 

OU1_ii3 


312+25° 

"I''— 98 


380+??? 

""" — 157 


2123 


1.24 ± 0.17 


99 82+2 22 


84 02+2-^2 

O'±.U^_0 10 


74+« 


95+12 

•'" — 32 


116+15 

ll"-58 


q2+53 


2125 


34 90 ± 1 94 


841 55+^5o 


1012 78+0-25 


687+o?f^ 

uo 1 -211 


908+i2o'' 

yuo_3og 


609+T21 


q36+"55 

y'->u_433 


2126 


8 77 ± 2 27 


348 26+2'^^ 


361 50+2-^? 


297+?22 

-107 


368+5^^ 


314+25" 

^ — 99 


385+5^5 

""" — 159 


2129 


1 08 + 89 


91 38+°'^° 


75 80+°-^° 


g7+39 
— 33 


07+60 

" ' -29 


lOq+42 

l"''-56 


84+49 
"1-41 


2132 


2.7lt 


164 48+2-25 


150 55+2-25 

±JU.iJO_o.o5 


131+?2 


161+1°° 

l"l-51 


173+83 


163+7f 


2133 


1 43 + 1 29 


109 33+° °° 

±U3.00_o 09 


93 45+0-09 

»o.y:j_o 09 


09+49 
°^-40 


-104+82 

— 35 


125+^5° 

l^"-61 


202+59 

l"^-48 


2138* 


3 1 1 ± 08 






145+i2^ 


-177+197 
1 ' ' -56 


185+25 


I8O+77' 


2140 


0.55+ 


59 52+2'^? 


45 94+2--*^? 
y;j.»'±_0 12 


41+?'^ 


59+0° 


79+?? 

' "-46 


54+22 
"^-29 


2142 


4 99 + 2 78 


242 92+° °'* 


007 07+0.04 
( .0 ( _o.o4 


203+168 


247+331 

L^l _77 


236+"* 

^^""-85 


256+1*° 

^""-106 


2143 


4.37 ± 1.13 


223 18+22? 


215 01+2-21 


185t7f 


225+22'' 

^^"-70 


221+i?i 

^^-L-82 


232+3,2'^ 


2145 


13.30 + 8.05 


454.40lg;27 


493.181^-^4 


388_i3o 


490t*^* 


386t?I° 


c-|q+500 
"1"-217 


2146 


32.30 + 17.20 


800.941^;^° 


955.95+1'^^ 


65811*^ 


86711^°° 


588ll« 


895li;f 


2148 


1.50 + 0.53 


119 79+0.08 


96.841°:°'^ 




108+1° 


128t^l 


105l°J 


2149 


1.03 + 0.13 


88.66t°;i°o 


73.16l°:ll 


64lf2 


85_29 


106+« 


811S 


2151* 


22.30 + 0.50 










495l?fg 


71 7+789 
'l'-317 


2152 


0.141^ 


24.66l°il 


16.42t°;il 




311}^ 


44^29 


97+33 
^' -17 


2155 


26.50 + 5.32 


705.8lll;°i 


824.75l}-j^ 


588t*^* 


768^1^5? 


cq7+649 
""' -149 


796+°°* 
'""-359 


2156* 


8.31 + 0.09 






287tfol 


354t5?J 


306+2f 


370t?i*3 


2159 


2.25''' 


146.051°:°^ 


131 04+°-°*^ 
ioi.uy:_o 06 


lists 


142tif 


1571S 


242+86 

1^^-63 


2161 


24.50 + 15.90 


671.3ll°:f8 


777.86l}-2[5 


562^1*7^ 


70-1 +1463 
' "1-240 


518t?12 


7601*3^32 
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Trigger" 


HRh " 


Mean[£;p,o6s]'' 






Mode[Ep^obsV 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 




1 7 on _f c 4(3 


■S37 i=;i+o-47 


fifin n4+0'^i 

DUU.Uy:_o gi 


4=7+579 
40' _ 148 


ro4+1106 


40 0+463 

*'jy_i24 


(510+634 
DiU_2g4 


2167 


ZiO. UU -1— '-t.KJiy 


ficic: 4C+O.83 
000.'iO_Q g3 


iO\j.^^ "1^2 


i:cn+761 
1T2 


714+1421 


509+594 


742+827 
'4^-331 


2181 


2 56 ± 86 


158 60+I!! 5!^ 


144 29+!!'2S 


126+?! 

— 56 


155+1?** 


1681^? 


156+EI 


2187 


1 87 + 1 65 


1 29 77+0'07 

( ( _o.07 


114 15+007 


inn+62 


125+"' 


140+61 


1 24+ 


2188 




156 22+°'''^ 


141 76+006 

111. (U_o 06 


1 24+^^ 

— 55 


152+'^"* 


165+78 


153+^^5 


2189 


2 09 ± 70 


139 33+!^'2? 


124 03+2 SI 


109+52 


135+15*^ 


151+2S 

^^^-67 


134+?2 


2190 


3 62 + 35 


197 89+S'Sl 


186 84+2'S11 
±ou.oy:_o 04 


162+lo° 


197+5?^ 

J^^' -62 


200+12^ 


202+1?^ 


2191 


8 07 ± 1 63 


330 24+S S? 


339 75+2' !!J 


281+?^? 


347+?!? 

—108 


301+235 
'-*"^ — 96 


363+??? 


2193* 


9 44 ± 33 






312+??f 


387+?22 

-JO ( _i20 


326+515 


405+??? 


2197 


2.35 ± 0.41 


150 16+^-^? 


135 36+n S2 

J-Otj.ou_o 06 


118+53 


146+1!'* 


161+1? 


146+2? 


2201 


13 10 ± 5 56 


450 02+!^ ?l 


487 63+2 i^i? 


384+fon 


485+??^ 
™'-'— 153 


384+??? 


508+!?? 


2202 


0.56^ 


59 SO+l!'^? 


46 19+'^'^? 


41+5'^ 

^-■--21 


59+?? 


79+?5 


54+?2 


2203 


3 65 ± 1 09 


198 94+n?,l 


187 99+n SI 


163+15' 


198+5?^ 


201+11° 


203+1?* 

^'-'^ — 86 


2204 


2 52 + 2 47 


157 01+°, ?^ 


142 60+2 ^15 


1 25+*? 


153+1?^^ 


167+1* 

±v 1 _7i 


154+!! 


2205 


95.00^ 


1595 48+?'52 


2137 50+1215 


1154+l?f 


1563+??2^ 


934+l!2° 

■'>J^— 306 


1568+555* 


2206 


14.30 ± 6.41 


475 94+5! oi^ 


520 58+0 12 


406+1?? 

'±uu_i35 


515+??! 

'-'^"-' — 163 


400+??! 


539+??! 

uot7_229 


2207 


0.76^ 


72 S3"''l!'-'2 


58 15+2- I'o 


51+?2 


70+!l 

' "-24 


91+^? 


UU_34 


2211 


6.64 ± 0.51 


291 56+n'^« 


293 75+2-2fi 

1 u_o 06 


247+5f 

—93 


303+!f 


273+^f 


01 p:-l-253 


2213 


3 36 + 52 


188 69+'^'21 


176 73+2'211 

J- ( u. ( o_o 04 


153+11' 


187+215 


193+12^ 


191+1^^^ 

^^^-81 


2217 


91 00 + 8 63 


1552 2S+S'^J 


2070 00+2 Si 


1130+1?06 


1530+3240 

± JOU_575 


918+1?P 

»±0_2gg 


1537+51?^ 

iuo 1 _76g 


2219 


1 22 + 71 


98 78+S-J? 


83 01+2'^2 


73+lil 


94+?? 


116+!? 


91+?? 


2220 


11 90 + 3 51 


423 23+°'^^ 


453 91 +0 26 


3g2+407 


454+793 


0(5(5+335 


47(5+450 
^'"-200 


2228* 


3 47 + 13 






157+"^ 

iO' _67 


1 qi +222 


196+1?'^ 


195+*3i 

^^^-83 


2230 


1.32^ 


103 88+°-'''' 


88 04+0-09 


77+46 
' ' -38 


99+75 


120+*'' 


0(5+56 


2232 


3 Ql + n 28 


207 8S+'^'''^ 


197 sq+O-04 
ly / .oa_o 04 


171+130 


208+254 


209+117 


214+148 


2233 




407 lfi+o'i9 

'lU/ .iO_Q j^g 


433 S4+0-23 


040+384 


40(5+749 

^•^"-136 


055+317 


4 57+425 
-191 


2240 


1.14 ± 0.73 


94 60+°-^° 


78 q2+o i'o 
<o.t>z_o j^O 


7n+41 
"J-34 


90+63 
^^-30 


112+*=* 


07+50 
°'-43 


2244 


1 86 + 65 


1 29 

1Z».00_Q Q7 


1 1 3 7n+0 08 

±±0. 1 u_o.07 


;^ 00+62 
J^"^_46 


124+"0 


^43+60 


123+73 

^^■J_56 


2252 


1 78 + 46 


125 74+0 07 


1 10 03+0 08 


07+60 
-45 


191+105 
39 


1 40+^* 


119+^0 


2253 


1 89 + 3^1 


130 65+0 07 


115 06+0 07 

110.UD_o.o7 


1(11+63 


10(5+112 


144+01 


125+''* 


2254 


3 38 + 1 20 

O.OO —1— -L.ZiVJ 


189 41+0'04 


177 52+"-°'' 

1 / / .<JZ_o.o4 


154+112 


100+2I6 
l°°-59 


194+lf 


102+127 


2255 


2 61 +0 14 


160 57+*^ ?^ 

lUU.UI _0.05 


146 38+2 25 
j-y:U.oo_o 05 


128+57 


157+12^ 

lO' _50 


1 70+?l 

-L 1 u_72 


158+22 


2265 


4 61 + 2 20 


230 Q4+0 03 


223 76+0 04 


102+154 


234+?^* 


097+137 

r _g3 


241+174 
^41-100 


2267 


6 62 + 1 13 


290 99+'^'?? 


293 09+2 2S 

^»o.u»_o.o6 


24fi+??5 


302+!!'^ 


273+1''* 


315+253 
■^^^-130 


2268 


2.38 ± 1.44 


151 38+I^?,! 


136 65+2 2! 


120+11 


147+lf 

_47 


162+1! 


148+21 


2271 


1.85 ± 0.75 


128.88loo7 


113 24+2-21 


99+5« 

^'^— 46 


124+109 


142+?? 

^^^ — 65 


123+15 

^^'-* — 56 


2273 


22.00 ± 1.22 


626.70lo73 


717 85^nno 

' ^ ' — 0.98 


527+TlI 

'-'■^ ' —166 


683+l?f 

uoo_222 


492+5^7 


711+1?? 

' ^^ — 314 


2276 


4.39 ± 0.42 


OOQ QO+0.03 


215 74+2'21 


185+lf 

J-00_yg 


226+5?* 


221+1?* 

'^'^-^ — 82 


233+i5^ 


2277 


3.74 ± 0.76 


202 06+!^ So 


191 44+2-21 


166+15'' 


202+gf 


204+11^ 


2071*** 


2279 


13.80 + 3.04 


465.2410-30 


506.94lg-^:^ 


007+469 
'J'^' -133 


502+?°* 


qQO+382 
oao_-u4 


526I223 


2283 


174.00+ 


2348.47li^;^^ 


3356.97lf3-.fg 


1536+25lf 


2065lf2f 


11781*^^* 


2048l?^°3*3 


2287* 


3.00 + 0.18 






14110? 


173+^f 


1821^4 


175l*f 


2288 


12.10 + 7.94 


427.76+;j-22 


459.59+J5-27 


366l«t 


460l?°i 


3691?*° 


48ll^S 


2289 


I.44I' 


109.82lo:o« 


qo 04+0.0-9 


00+49 

»O_40 


1051^5 


1251^6? 


102lfg 


2290 


0.941^ 


83.5ll°:l} 


68.23+;!!-" 


60l^g 


80+^1 


1011^4 


7(5+45 
'0-38 


2291 


53.10 + 51.90 


1100.30+^'^^ 


1385.06+11* 


0(71+1398 
o'JJ^_266 


1155+2454 

llJO_4og 


700+1034 
' •J'J- 217 


1 1 77+1522 
11' '-566 


2298 


1.94 + 0.38 


132.851H't 


117 S3+0 07 

±±l .oo_o 07 


1031^1 


1281^1^ 


146lfg 


127lg 


2304 


2.18 + 0.90 


143.13iro6 


127.991!!-;!!^ 


1121- 


139lif 


155irg 


138l*g* 


2306 


10.10 + 1.97 


381.14j:0;i5 


401.65l°;i» 


326l?f4 


4061?^^ 


007+289 
■"■"J ' -103 


4251??^ 
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Trigger" 


HRh " 


Mean[£;p,o6s]'' 








Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


2309 


1 n QD + 1 SI 


400 16+°'^® 


425 Ti+o-^i 




^r,Q + 731 

'i^O-134 


orr,+310 
■-"•^"-105 


448+414 

^^°-187 


2310 


2 21 + 1 72 


144 S8+°'''® 


129 S0+° °® 


113+''^ 


140+""* 


156+™ 


14(1+85 
^^'-'-62 


2311 


5 57 + 2 44 


260 60+° °* 


257 66+° °"' 

.UU_o.o4 


01 q+188 


ofj7+372 
-83 


250+^*^^ 


977+212 
^ ' ' -115 


2312 


29.10 ± 9.57 


749 30+1?! 


884 38+l'5;5 


620+?°^ 


813+}°f 


561+??? 

*^"^ — 156 


842+?I? 

'^^^ — 383 


2315 


2 71 + n '^3 


164 48+° °^ 


150 55+°'°^ 


131+**° 


161+"° 


173+*** 


163+}?^ 


2316* 


3 32 ± 10 






152+"° 


186+212 

^°" — 58 


192+1°^ 

J^»^ — 76 


189+1^^ 


2317 


1 31 + n 16 


103 38+n Sn 

±UO.OO_Q Qg 


87 54+nin 


77+oS 

' ' -37 


99+74 


120+59 


96+?? 


2320 


7.21 ± 0.48 


307 31+I!! Sl 


312 36+2 SI 


261+^f 


321+!?'^ 


285+?}' 


qoc:+275 
o<JtJ_13g 


2321 


2 76 + n 25 


166 41+S'S^ 


152 61+n'S^ 


133+?i 


163+52^ 


1 75+?? 

L 1 o_73 


165+}°* 


2324 


2.79 ± 0.41 


167 56+S !!? 


153 85+^-^^. 


134+?^ 


164+52"* 


175+73 


166+}f 


2325 


3.45^ 


191 90+SSl 


180 25+S'211 

J-OU.^J_0.04 


156+^;^'' 


191+??^ 

^''^—60 


196l}°7* 


195+0?° 


2326 


64 60 + 26 1 n 


1247 oq+??? 

1^1 ' •'-'''-3.88 


1603 15+5?? 


952+!,^!° 

^'-''' — 299 


1284+?!?* 


797+i!,?^ 

' ^ ' -243 


1 301 +il?'' 


2327 


6.83^ 


2Q6 86+° °® 


300 00+° °^ 


rjr 1 +233 
^'-'^-95 


oQq+460 

OUy _gg 


977+200 
^' '-92 


099+261 

0^^_133 


2328 


1 Ql + 36 


131 54+2-^1 


115 97+°Al 


102+';^ 


127+}}^ 

J-^l -41 


145+?? 


126+It 


2329 


29 QO + n 1 3 


642 96+°-^° 


739 fi4+^ °® 


O'±U_i70 


7QQ+1389 
'^JU-229 


rQr, + 581 
OUZ_i3g 


79Q+806 
' ^»-324 


2330 


22 20 + 1 87 


630 34+S'll 


722 71 +"*"■?? 


530+T?S 


687+™^ 

^0 ' —224 


494+??} 

^■^^-137 


715+}?? 
' ^'-'-316 


2332 


1 8 30 + 1 fi 40 


557 15+5'^? 


625 73+2 ?? 

KJ^O. 1 o_o 08 


472+?°? 

^' ^-152 


606+^?,5° 

UUU_ig5 


451+f?? 

^^J^-127 


633+??? 

uoo_275 


2340 


2 59 ± 61 


159 79+2 S! 


145 55+ n 


127+?5 

J-^ ' —57 


156+}?° 


169+?; 


157+?? 

' -69 


2344 


20.20 ± 3.49 


593 44+'^ ?o 

u»o.i'±_Q g3 


673 57+2 ?? 

u ( o.o 1 _o.83 


5Q1+665 


646+}??'^ 

"^" — 209 


473+-^?? 

— 132 


674+!?? 

" ' ^-296 


2345 


5.47 ± 1.16 


257 60+'^ ?l 


254 21+? °1! 


216+i*^ 


264+??^ 

z,u'±_g2 


248+o?^ 
125+?? 

^^'-' — 61 


274+?°? 
^'^-113 


2346 


1.44 ± 0.30 


109 82+° °° 


93 94+° °° 


83+}° 

"'-' — 40 


105+35 


102+?? 

^^^—48 


2347 


3 50 ± 1 98 


193 67+S'21 

±»o.ui _o.04 


182 20+i!'2i 


J^JO — 67 


193+??"* 

J^fO- 60 


197+ }f 


197+i?2 

' -83 


2349 


1.00^ 


86 83+i! ?! 


71 41+ni! 


63+?T 


83+?? 


105+*? 


79+}? 

' »-40 


2352 


3 89 ± 2 46 


207 20+S 5!o 


197 14+i!21 

±ai .J-'±_o.o4 


170+}?° 

± 1 u_7i 


207+??^ 

—65 


208+}^ 


213+J,}'^ 


2353 


9.01 ± 2.43 


354 32+5! H 


368 85+!! !? 


302+?!!? 


375+??? 

•-" '-'-116 


319+??° 
'-'^•'-99 


392+?}} 


2357 


5.11 ± 1.44 


246 64+S'Sl 


241 62+2'211 


206+iP 

^^'-' — 82 


252+??° 


239+p2 

^'-'•'-85 


260+}?} 

'^"'-'—108 


2358 


12.00^ 


425 50+'^'2? 


456 75+!!'?I 


364+*!,'! 


457+T?? 

-143 


367+^?? 

' -109 


479+4?f 

^' ^^-201 


2360 


4.61 ± 2.32 


230 94+S So 


223 76+!!'l^11 

^z,o. ( u_o 04 


192+}5'' 


234+??"* 

z,o'±_73 


227+ -l?"^ 

^z, 1 _g3 


241+?}} 
^^^-100 


2362 


67 + 53 


67 23+°-^^ 


52 97+012 

_o 12 


^' -24 


65+^*^ 


86+^* 


g^+38 
"1-32 


2365 


5.80^ 


267 42+S'Sl 


265 56+? !!^ 


225+iE° 

^'^^ — 87 


275+??* 

^ ' '-'—85 


255+}}' 


286+?^i 

^""-118 


2367 


2.54 ± 1.37 


157 81+S-S5 


143 45+?'25 


125+?! 

-'^'^^ — 56 


154+}?'' 
ji— 49 


167+}? 

±u 1 _7i 


155+?? 


2368 


10.10 ± 5.62 


381 14+5! 


401 65+!!!? 


326+?f? 


406+?!° 


007+289 
■^•J ' —103 


425+??? 

■±^^-177 


2371 


3.91 ± 0.16 


207.88+003 


197 89+?:?:t 


171+}?° 

-L < J^ — 71 


208+??* 

■^'-'"—65 


209+}}'' 


214+}}* 


2372 


9.82 ± 8.92 


374 35+0 

^ > ^•'j'j 0.14 


393 31+!! !!! 


320+??! 

oz,u_ii3 


398+??', 

'-''-'" — 124 


Q+2S2 
OOO_i02 


417+?}} 
^1 ' -173 


2373 


1 51 + SO 


1 1 3 20+!! S? 

±±o.^u_o.o8 


97 32+2 2n 

»( ••3^-0.09 


86+5} 


108+?I 


128+?? 


106+?i 


2375 


7 7Q + 1 52 


322 88+!!'S? 

O^^.oo_o.o8 


330 92+2-2n 

oou.»<i_o 09 


275+??? 


339+??? 


296+??^ 

^»U — 95 


354+^?? 

'J'-'^-146 


2377 


37 80 ± 3 51 


885 57+M2 


1074 91+o'5? 


717+}}?^^ 

' ^ ' —220 


952+}?°° 


631+??? 

yj'^j ^ 179 


979+}}?^ 


2380 


4.82 ± 0.73 


237 60+n no 


231 32+2'21 


198+}?^ 


241+?}° 


232+}}^ 


■^^^ — 104 


2381 


0.68^ 


67 q4+!!:!2 




47+?? 

^' -24 


66+?? 

""—23 


87+?n 
0( _4g 


62+33 


2382 


12.501" 


436.74l°o:r4 


470.88l°;^3° 


070+427 
■J 1 •J — 127 


4701?^^ 


q7C+350 
■-"^-110 


4921*^? 


2383 


19.50 ±0.90 


580.22l°;fg 


656.08+0 77 


49ll?f7 


632l}g2i 


4fiC,+511 
TOO_i3o 


659l^°g* 


2384 


6.721" 


293.80t°o:°o«g 


296.381°;°^ 


249lg° 


305l*f 


275+}f 


318i;^I 


2385 


2.73 ± 1.48 


165.25t°:°5 


151.38l°;°^5 


132+°° 


1621}}° 


1741?* 


1631}?^ 


2387* 


3.41 ±0.13 






1551^^^ 


1891^5^* 


194l}°73 


193l}f 


2389* 


2.05 ±0.07 






107lf9 


133+}f 


150+^? 


1321^9 


2391 


12.10 ±3.41 


427.76+022 


459.59+027 


366l«^ 


460l?°i 


3691?*° 


4811^^^ 


2392 


1.29 ± 1.01 


102.371°;°° 


86.54l°;lS 


76lf7 


98lg 


119lfg 


95111 


2393 


1.03 ±0.18 


88.661°;}° 


73.161°;}} 


64lf2 


85lg 


1061*° 


8111^ 


2394 


2.50 ±0.54 


156.221°;°^ 


141.761°;°^ 


124lf5 


1521}^ 


1661^? 


1531°? 
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Trigger" 


HRh ' 


MeanfSp^oij,]" 


Mean[£'p,o6,]'* 




Mode [Bp, 


Mode[£j,,,i,,]s 






Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


2395 


5.61^ 


261 7q+004 

zu±. ( »_o.04 


259 04+0 04 


99n+lS9 
^^"-86 


969+375 


9c;i +166 
^Oi-87 


979+213 

^'■'-115 


2401 


S 56 + 8 46 


342 91 +919 


355 02+9-^? 


292+?9? 
^-106 


362+fIS 
ou^— 112 


311+21* 


070+327 
■^'"-157 


2405 


c no a- 9 Kc 


243 


238 44+0-04 


9r,4+169 
^"^-81 


248+77^ 


907+149 
^"J' -85 


9C7+190 
-107 


2408 


4 08 + 3 1 2 


21 3 60+""^ 


204 27+°-°'' 

^u-i.^l -0.04 


176+73® 


215+2®® 


91 q+122 
^^■^-80 


220+154 


2412 


174 00 ± 35 50 


2348 47+"'^i^'?? 

^oio.-il —13.61 


3356 97+29 5? 

ooju.a 1 -23.36 


1536+2196 


2065+12f 

^""" — 827 


1178+1771 
J^i ' "-430 


2048+9299 

^"™-1033 


2419 


7 41 + 2 23 


qi 9 79+0.07 
OJ-i. I ^_o.07 


318 80+0 08 

o±o. OU_o 08 


265+^^^ 


097+500 
•J^ ' -101 


900+216 
^Of-g4 


341 +283 
'JH-141 


2423 


1 1 2 + n 75 


93 53+°'^° 


77 88+°-^° 

1 1 •00_o.io 


"y-34 


og + 62 
"•^-30 


lll+''2 


gg+50 


2424 


20.80^ 


604 64+° '^^ 


688 44+0-8* 
uoo.'±y:_o 88 


5;^n+683 
'-'^"-162 


559+1287 
UJ»_2i3 


479+538 
1'»-134 


f;oc+744 
"°"-302 


2428 


7 24 + 73 


308 1 2+"°'^ 


q-1 q qq+0.08 
o±o.oo_o 08 


2g^+247 


099+488 
0^^-100 


2S5+2'-2 

^""-93 


00(7+277 


2429 


2 75 + n 20 


166 02+° °^ 

lUU.UZ_o 05 


1 52 20+0 05 

±jz.zu_o 05 


133+^^ 

^•^■^-58 


163+52^ 


1 74+85 


164+1°* 


2430 


2 1 7 + 84 


142 71+0 06 

' ^-0.06 


127 55+°-°'' 


112+^2 


138+"^ 


154+69 

^"^-68 


1 38+*3 


2431* 


4 05 ± 18 






175+135 


213+29"' 

'^^'^—67 


212+12^ 
'^-^^-80 


219+153 
^ J^»— 92 


2432 


3 74 + 63 


202 06+9 9? 


191 44+9-911 


166+^2" 

iUU — g9 


202+2f 

^"^ — 63 


204+11,2 


207+111 

^"' -87 


2434 


l.lgt 


96 70+"'^° 

»U. I U_o j^o 


80 97+0-10 

OU.»l -0.10 


71+-*^ 

' ^-35 


09+66 
^^-31 


114+44 


89+^^1 


2435 


1 52 + n 27 


1 1 3 68+0 0* 


97 80+" °^ 


""-41 


1 09+** 


1 90+52 


106+®2 

^""-50 


2436 


7 30 + 39 


309 75+9 91 


31 5 26+9 9? 

o± J.^U— 08 


263+2f 


324+199 

•J^^-100 


287+21^ 

" ' —94 


338+219 

OOO — i3g 


2437 


3.41 ± 2.47 


190 48+9 91 


178 69+9-91 

± ( o.u»— 04 


155+!,P 


1 89+21* 
^'"'—59 


194+7^ 


193+12* 
i»0— g2 


2438 


n 81 + n 47 


75 74+0-12 

(O. (1:_0.12 


60 SS+O '^-^ 


54+32 


70+43 

''J-25 


94+36 


69+42 

"^-35 


2440 


1 24 + n 50 


99 82+9-9!? 


84 02+9-^9 
oyi.u^-o.io 


74+1! 

'^-36 


95+70 


116+15 

liU-58 


92+5? 


2441 


6 84 + 2 04 


297 14+9'9S 


300 32+9 91 


252+2?3 


309+1^^ 

OU» — gg 


277+29^ 

^ ' ' -92 


322+2®l 

o^.i — 133 


2442 


0.98^ 


85 83+9'i! 

ou.oo_o.ii 


70 44+9- H 


62+9? 

u^-31 


82+91 

"^ — 28 


104+?^ 

J^"^-54 


78+19 

' °-39 


2443 


5 78 + 65 


266 83+9'911 


264 88+9-95 


224+0?^^ 


274+9?'^ 


255+11^ 


285+2?9 


2446 


4 99 + 39 


242 92+9'91 


237 37+9-91 

^0 1 .0 ( —0.04 


203+of 


247+33-'- 


236+11* 


256+1?? 

^"" — 106 


2447 


1.71 ± 0.90 


122.56in? 


106 79+9-9o 

j-vjvj. ( ^'— 0.08 


94+" 


118+1,2° 


137+51 

' —64 


116+i 


2448 


42.50 ± 13.30 


954 41+? !o 


1173 IO+9-I? 


765+1,292 

' '-''-' — 235 


1019+211® 


665+?91 


1045+1991 


2449 


37.90 ± 19.60 


887.07ti'7g 


1077 03+O 59 

j-w 1 1 •^^— 2.58 


71 O+1107 
' ^"—220 


953+19^ 

326 


\ 79 


980+119^ 

— 458 


2450* 


3.38 ± 0.20 






154+"2 


188+21,® 


194+^?2 


192+12^ 

^^•^—82 


2451 


1.31 ± 0.20 


103 38+9 9^ 

^^'-'•'-'^ — 0.09 


87 54+9-19 
^ ' ^ — 0.10 


77+IS 

' ' —37 


'^'^—33 


120+11 


'-'^ — 46 


2452 


0.99 ± 0.24 


86 22+9 1! 

ou.^z,_o.ii 


70 82+9-11 


62+^1 


82+51 


104+19 

^"^-54 


79+19 
' ^-39 


2453 


0.60''^ 


62 51+9 " 


48 65+9-12 


43+M 


61+32 


82+92 

"^—47 


57+91 

" ' -31 


2454 


7.21 ± 5.21 


307 31+9 91 

ou i .'-»j-_o 07 


312 36^2 nZ 


261+2f 


321+19® 


285+211 


qqp:+275 
ooj_^3g 


2458 


1.35 ± 0.81 


105 38+9 99 

— 0.09 


89 52+9 9? 


79+11 


lOl+I^ 

^^^ — 33 


121+1* 


98+4® 


2460 


0.70''^ 


69 46+9 1o 

u3.'iu_o 12 


55.03+°-^^ 


49+25 


67+23 


88+^1 


63+33 


2463 


2.82''' 


168 71+9 9^ 


155 08+'9-95 


135+^2 
J^'J^— 59 


166+1^® 

^""—52 


176+?^ 


167+19'' 

J-U * _72 


2464 


0.51'' 


56 87+91o 


43 56+9- 1? 

-iiJ.t_»VJ — 13 


'-'<-' — 20 


56+2^ 

'-'" — 20 


76+91 

' "—45 


c:9+36 
"^ — 28 


2472 


3 79 + 1 45 


203 78+0'03 


193 34+0-04 

±»0.0'±_o 04 


167+"® 

' -70 


9Q.+245 
^"^-64 


205+"** 
^""-79 


209+1*^ 

^"■^-88 


2476 


85 ± 09 


78 42+9'-'"^ 

1 o.i^_0.ii 


63 40+9-" 

uo.'±u_o 11 


56+9^ 

'-'"-28 


75+19 

' '-'-26 


97+9^ 
" ' -52 


71+19 
' ^-36 


2477 


1.90 ± 0.39 


131 10+99:^ 


115 52+9-9^ 


101+?3 
^"^—47 


126+1" 


144+9i 


125+11 
-'^^'-'-57 


2482 


1.12 ± 0.26 


93 53+9' ^9 

»o.uo_o.io 


77 88+9-^9 


69+19 


89+92 
"•'-so 


111+12 
^^^-56 


86+59 


2484 


2.20 ±0.51 


143.971^6 


128.86tg;°o^ 


1131^? 


139+^f 


1551®^ 


1391*^ 


2485 


1.921^ 


131.98lH^7 


116.421°:°? 


102+®4 


127111^ 


145+62 


1261^7 


2487 


26.60 ± 9.40 


707.5lli;°22 


827.07ll;4EJ 


589l?« 


7701^^5® 


538l®^i 


798+^11 


2495 


9.53 ± 1.58 


367.25+!5i^ 


384.621°-^^ 


314+?^^ 


390+®fi 


090+274 


408lf7^ 


2496 


3.01'' 


175.89l°'oi 


162.8112^5 


142+^1 


173l^f 


182+^2 


176111* 


2500 


3.48 ± 0.44 


192.97l°oi 


181.4212;°! 


157l^f 


1 qQ+223 


196+1?^ 


196+131 


2502 


33.20 ±8.53 


815.13m« 


975.751^2? 


668l^°f 


00-1 +1824 
»»i-298 


59611®^ 


909li?*g* 


2504 


12. 80^ 


443.41+°'^^ 


479.28I2-3I 


379+437 


477l?« 


379+?^? 


500l«? 


2505 


1.69 ±0.58 


121.65lg;g« 


105.85in« 


03+57 
'^'-*— 44 


1171^8 


1361^1 




2508 


39.20 ± 15.40 


906.38lij^ 


IIO4.47I2-.73 


709+1134 
' 0^-225 


Q79+2038 
^'^-334 


642l?|i 


999+1227 
»»y-468 
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Trigger" 


HRh " 




Mean[£'p,o6,]'* 




Mode [Bp, 








Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


2509 


1 2 1 n + 1 74 


427 7f;+0-22 


459 59+°-^'^ 


oce+414 
OUU_]^25 


4gn+805 


3gg+340 
•JUf-igg 


401+457 
^oJ^-202 


2510 


2 45 + n 85 


154 21+" °^ 


139 64+°-°^ 


1 22+** 

1-^^-55 


150+*^^° 


164+^^® 


151+^^3 

^"^^-66 


2511 


82 + n 52 


76 7n+°'i2 

' U. ( U_Q 


61 7«+oi2 


55+^^ 

'-'^-28 


74+44 
'^-25 


95+3« 


7Q+42 
'"-36 


2512 


5.72 ± 1.92 


265 06+2 S11 


262 82+2'!15 


223+"^ 


272+2?^ 

^ ' ^ — 84 


253+*f 


283+^il? 


2513 


1 7 80 + 1 40 


547 38+°'*^ 

UK .oo_Q 49 


612 qs+°-®'* 


455+594 


595+**^^ 


445+474 


/^99+650 
"^^-270 


2514* 


9.76 ± 0.52 






318+??5 


396+?" 


00+280 
ooZ_^Q2 


415+?:^? 

■iJ^^- 173 


2515 


1.99 ± 1.47 


1 35 03+!! ?I 


119 57+n2I 

J 1 —0.07 


105+?2 


130+ii^ 


148+2t 


129+11 

^^'^ — 58 


2519 


1 69 + 42 


121 65+2'no 


105 85+n2o 

±UO.OJ_Q gg 


93+^1 


117+?o 

1^1^ ' -38 


1 36+5? 


115+?I 


2522* 


3 66 + 25 

tj •\J\J . 1 . yj.ZjrJ 






163+i^* 


199+??'' 

i»f— 62 


202+ii° 


203+i?* 


2523 


21.30 ± 3.64 


613 89+n ^0 


700 74+!? !?? 


517+??! 

■JJ^ ' —164 


669+i?i^ 


485+?t? 


697+^5? 

' —307 


2528 


0.67^ 


67 30+*^ ?? 

•'^'-'-0.12 


53 03+?'^? 


47+?! 

^' -24 


65+36 


86+?t 

OU_4g 


61+?? 


2529 


1.77^ 


125.29lH^. 


109 c;7+0-08 
lua.o/ _Q gg 


qfi+59 
»0-45 


190+104 


1 •^q+58 


110+70 
liy-54 




1 . _LO ^ U.UC7 


96 7n+° i° 


an 07+0.10 

OU.yr_g jg 


71+42 
— 35 


09+66 


114+44 


sq+51 


2533* 


1 O 7(1 J- A 1 






077+433 
•J' '-128 


475+842 
^'^-149 


070+355 
•J'°-lll 


497+479 

-210 




Ol fin + 1 40 


fil Q 4n+'''^^ 


7ns nq+0-95 
/uo.uy_g 95 


r99+705 
J^^-lgS 


+1326 
"'3-219 


400+555 


700+768 


2537* 


1 35 + 05 






70+47 


101 + ^^ 


121+48 


qo+56 
yO — 47 


2541 


3 59 + 1 39 


196 84+2 S1 


185 68+!!-i!1 


161+ii^ 


196+??* 

i»U— 61 


200+i2* 


200+i?5 


2551 


6 69 + 5 70 


292 96+2 SS 


295 40+2 S5 

.i»J.'±U_g gg 


248+2?* 


304+i5° 
ouy:_g4 


274+i?'' 


31 7+^5? 
■JJ^ ' -131 


2560 


11 30 + 2 35 


409 4S+'''^^ 


436 7Q+0-23 


ocn+387 
121 


400+756 

'-tOiJ 137 


qc;7+320 
•J-J 1 -106 


450+429 

^3^-192 


2564 




478 06+"'^^ 


523 90+0-41 


4r,o+489 
*"°-135 


r 1 7+943 
'-'1^'-164 


402+33^ 


541 +538 
3^1^-230 


2569 


2 91 +2 12 


172 13+0'04 


158 76+°-°'' 

±UO. 1 U_g gg 


138+^*^ 


169+183 


1 79+89 


171 + 110 
J- 1 J--74 


2570 


C 4Q -1- f) CO 
U.^O —1— VJ.tJc? 


286 7Q+0 06 

ZOD. / y_g gg 


941 +218 


9qfi+432 


9gq+l89 


OQo+245 


2571 


15 50 ± 38 


501 08+So? 


552 83+2'115 


427+??S 

' -140 


543+122'' 


416+??? 


568+?T? 


2581 


4 26 + 82 


219 58+""^ 


210 96+°-°'' 

^±U.»U_g g4 


181+**^ 


991 +279 
^^^-69 


218+127 


220 + 161 
^^"-95 


2583 


22 40 + fi 1 


633 Qfi+f'^s 


727 56+-'--°^ 


roo+728 
'-><JO_]^gg 


Rqi+1385 
"»J^-225 


407+571 
It" -138 


719+792 
' 1^'^-318 


2585 


0.85^ 


78 30+^1 H 


63 29+2 H 


56+5? 


75+0? 
' '-'-26 


97+^0 


71+?? 
' ^-36 


2586 


4 86 ± 29 


238 86+2 51? 


232 75+S S1! 

Z,OZ,. 1 J_g g4 


199+iS^ 

J^f f — 80 


243+??^ 


233+*!'^ 


251+**? 

^"-"^-104 


2589 


3 1 2 + 2 26 


179 96+° °'' 


167 23+° °'* 


145+103 


17g+198 


186+^^^ 


181 + 77* 


2593 


1 95 ± 77 


133 29+2 SI 


117 78+^-^1 


103+^S 


128+*,^® 

J^^L)— 42 


146+?? 

^^^ — 66 


128+1? 

-'-^" — 58 


2597 


9 36 ± 8 35 


363 05+S !S 


379 49+5115 


310+??i 

•JiU- lig 


oQc+esi 

oou_]^20 


q9r+269 
o^J-igg 


403+??^ 


2599 


11 4 00 + 47 70 


1 792 55+5 "'* 


2448 87+J2'J^ 

^■iio.o 1 _13.34 


1260+?i^° 


1706+?r?° 


1003+i?i* 

±uuo_34g 


1704+?"*?* 


2600 


1 1 3 + 25 


94 06+ nin' 


78 40+ n!n 


69+t^ 


90+S? 


111+?? 


86+?? 
0^—42 


2603 


1.07 ± 0.17 


90 84+i!'iS 


75 27+!!'*i 
' -0.10 


66+33 


87+5? 
01 -29 


108+?i 


83+?* 


2606* 


8 96 + 24 






301+?SI 

•J^J^-108 


070+605 


318+?5^ 


391+^?? 

'^''^^-162 


2608 


O.ggt 


67 6S+°'^'^ 


53 Qe+0'12 


47+28 
^' -24 


""-23 


07+34 
( _4g 


gl+39 
^ — 32 


2610 


1 9 70 + 3 82 


584 02+° '^° 


661 09+°-^^ 


404+651 
*^*-157 


f;oe+1232 


4g7+515 
-131 


ggo+710 


2611* 


1 70 + n 34 






ono+367 
000_]^jg 


-99+718 


OA 7+305 
•J^' -105 


442+407 

^^^-185 


2614 


27 80 + 2 18 


727 74+i'09 


854 74+1-52 


604+*''* 

"^^-187 


701+1608 
' ^^^-263 


,i54q+^'^3 
— 153 


g2Q+944 
(jijvv 371 


2615 


20 90 + 9 56 


606 50+°'®^ 


690 91 +0-89 

U»U.»±_g gg 


g-,2+685 
^-■^^-162 


ggl+1292 


431+540 


688+'^''^ 

UoO-303 


2619 


4.85 ±0.42 


OQS p:c+0.03 


232 S9+° °'* 


199l*f 


242^321 


233l*f 


9=1+184 
^Jl-104 


2620 


1.06 ±0.52 


90.301°;!° 


74.75i°:;i 


661^3 






83t« 


2623 


4.55 ± 1.68 


229.oi+[;;!^ 


221.58l°-°l 


1901^^ 


232+^f 


99r + 136 
^^J-83 


oQq+172 
^■jy_iQg 


2628 


2.49 ±0.18 


155.82l°;°55 


141.3312:°^ 


124+*5 


152l*r 


166+^1 


153lf7 


2632 


3.02 ±2.25 


176.26lg°l 


163.211^5 


1421*°° 


174+190 


183+?^ 


1761*** 


2633 


6.071^ 


275.3lt°;°5 


274.7312^5 


900+206 

^"J^-89 


284+«^ 


2611^^^ 


295tf22 


2634 


3.31 ±0.85 


186.89j:°'°l 


1 74 77+0-04 

i-ll.l (_g.g4 


152tr 


1851^5** 


192+*°° 


189t*2^ 


2636 


0.94 ±0.63 


83.46t°;li 


68.18l°:ll 


60tfo 


80t^27 


witll 


76+^1 


2640 


5.22 ± 1.90 


250.02t°'°l 


245.49l°-°l 


209+*^^ 


255 7g 


242l*f 


26411?* 


2641 


4.26 ±2.53 


219.58l°;°3 


210.96l°°l 


181+*f 


991 +279 
^^1^-69 


218l*r 
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Trigger" 


HRh " 


MesLn[Ep^obsY 






Mode[£;p,„6,]-f 


Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


2649 


5 28 + S 50 


251 85+°°* 


247 5q+°'°4 

■"-"'-0.04 


211+"® 


257+351 


240+157 


257+201 

^U' -110 


2660 


n 71 + n SI 


70 16+°-^^ 


55 67+°'^^ 

JJ-U' _0.12 


49+29 
— 25 


(50+38 


89+3'' 


64+39 

— 33 


2662 


s 1 5 + n 7"^ 


181 07+°°'' 


168 43+0 04 
±uo.y:0_o Q4 


146+^°" 


170+200 
^'^-56 


^07+96 
±0 ' -75 


182+"° 


2663 


1.22 ± 0.65 


98 78+S-JS 


83 01+S'iS 


73+oi5 


94+SS 


116+*^ 


91+5^ 


2664 


S 85 + 1 50 


205 «'?+° °^ 


195 62+° °"' 




205+249 


2Q7+116 

( _7g 


2^;^ + 145 


2665 


2 84 ± 75 


169 47+S'Sl 

_o.04 


155 90+!! ^!^ 


136+?1 


166+i? 
J^""— 53 


177+87 

± 1 1 _73 


168+7^ 


2671 


0.42'' 


50 06+°-^*' 


37 ,■54+013 


04+22 

■-"^-18 


51+2^ 


7Q+30 
'^-42 


46+34 


2677 


5 85 ± 3 24 


268 89+''J'?l 


267 27+!?''?^ 


226+i^* 


277+392 

^ ' ' —86 


256+oP 


288+?^2 


2679* 


1 "^q on + 5 sn 






1 ■5S4+2302 


1 «7n+3885 


1083+^^^3® 


1860+^®°^ 

±OUU_g3g 


2680 


1 9 1 + 7 'i4 


497 7(S+0-22 


4c;q c:q+0.27 


366+"" 
ouu 12 '5 


4(5Q+805 


3(59+340 


401+457 

^"1-202 


2681 


2 84 + '^1 


169 47+°,'?l 

-0.04 


155 90+!! l!15 


136+?f 


166+53® 


1 77+51 

± ( 1 _73 


168+7^ 


2688 


O CO -1- f) fil 
^.OO —1— U.U-L 


ioy.oy_o.o5 


145 l3+° °5 




156+"° 


169+7° 


157+98 
1"J' -69 


2690 


98 90 + 1 9 Sn 


746 01 


879 S4+"'"'®^ 
o(y.oy:_i g2 


gio+899 
"J^°-191 


o-,(,+1654 


559+692 
>J"^'^-156 


030+973 
"•J^-381 


2691 


fifi 80 + 1 1 n 


1274 06+12? 


1643 70+S ?? 


969+J,2i° 

="-"'-305 


1 307+?!?^ 

±ou 1 _475 


808+i',r 

ouo_24g 


1323+iTI'^ 

10^0_g4g 


2693 


5.78^ 


266 sS+° °'' 


264 88+° °^ 


224+195 


974+387 


255+"^ 

^'^>J-88 


205+220 

^O0_iig 


2695 


94 + 1 OQ 


184 sfi+o'o4 


172 00+° °'' 

1 / Z.UU_o.04 


149+107 


-,02+206 
±OZ_57 


iog+98 


1 86+^^^^ 

±OU 7g 


2696 


1 99 + n 99 


98 78+°-i° 


83 ni+°'^° 


70+43 
'"J-36 


q4+68 

—32 


116+4'^ 


91+53 

31-44 


2697 


S 4S + 79 


iqi 10+0.04 
iyi.iy_Q Q4 


179 47+0.04 


1 5(5+114 


iqn+220 


195+104 


194+129 


2700* 


4 89 + 9Q 






iqs + 162 


241+319 


909+143 

^^^-84 


949+183 
^^^-104 


2701 


1 60 + 5 Qfi 


■^9^ 09+°'^'' 


416 S9+°'^° 


qq/^+363 
oou 117 


420+711 


34g+302 
'-'^"-104 


44Q+403 


2703* 


« 1 c; -1- f) 97 

U . -LtJ —1— VJ . I 






90^+209 


207+413 
-89 


9(53+181 


2qe+234 


2706 


o . 1 t: I yj . 1. ± 


909 06+° °^ 


iqi 44+0.04 


1(5(5+124 


2r|2+242 


904+112 
'-^ — 79 


2(,7+141 
^U< _g7 


2709 


S Sfi + '^4 


188 69+° °"' 


176 73+0 04 

±IU. 1 0_g Q4 


153+"^ 


-107+215 
-59 


103+102 


191+^^^^ 


2711 


0.70 ± 0.38 


69 02'''S'?2 


54 62+°- ?o 

tj'±.uz,_Q j^2 


48+?° 

™-25 


67+23 


88+i;* 

""—49 


63+33 


2715 


148 00 ± 8 79 


2117 


2975 22+^^-21 


1425+??^* 

J^'±Z'J_494 


1923+3984 


1109+iSP 

±±u»_3g4 


1911+2913 
J^fJ^ J^— 965 


2719 


2 04 + 1 52 


137 19+^!'2? 


121 81+^SI 


107+'?? 


1 32+1?^ 


1 50+25 


132+12 


2725 


17 30 ± 6 83 


537 51+^11 

U'j 1 .<j ±. 0.47 


600 04+S'^l 


457+^1^ 

u 1 —148 


584+1^.2" 


439+f25 

^'-''^—124 


6io+2if 


2727 


13.40 ± 3.92 


456 58+n ?o 


495 94+n « 

0.35 


390+m 


493+®^^ 


QQ + 372 

ooo_ii3 


516+5?i 


2728 


40.80 ± 6.05 


929.85t2'°i 


1137.92j;2'gi 


748+ii2* 

' ^" — 230 


995+?2f 


653+?I! 

^"-'^—186 


^^^^—480 


2736 


4.08 ± 0.67 


213 60+n ?,o 


204 27+S'!J1 

■^^^•'^ 1 _o.04 


176+73*^ 


215+?f 


213+on^ 

'^-'-^—80 


220+9^" 


2748 


2.62''^ 


160 97+n n^ 

i-KjKj.u 1 _o.05 


146 


128+^^ 


157+i2^ 

' —50 


170+72 


159+22 

^'-'■^ — 69 


2749 


3.21 ± 1.63 


183 26+n ^1 

-LOO.^VJ_Q Q4 


170 81 + °n°nt 


148+^5° 


181+?2'* 


189+?I 


184+79^ 


2750 


1.28''' 


101 86+?,-^^ 


86 04+?,- 12 


76+t5 

1 u_37 


97+ J? 

^ ' -32 


118+t2 

^^°-59 


94+5t 

3^—45 


2751 


2.94 ± 2.25 


173 26+n ?M 


159 98+n2^ 




170+r!^ 
^ ' ^ — 54 


180+?^ 


173+1',' 
^ ' "-*— 74 


2753 


3.23 ± 1.03 


183 99+ n nl 


171 61+221 

J- J -L.U-L_Q Q4 


149+if 


182+^?^ 


189+?! 


185+12^ 
1^0^—79 


2755 


6.11^ 


276 47+S !J= 

z, 1 u.t ( _o.05 


276 08+n 2t 

^ ' 0.05 


233+^2^ 


285+f.° 


262+],®° 

— 89 


297+??? 
t —123 


2757 


66.50^ 


1 970 4n+'* °5 


1638 iq+6.24 
iuoo.±y_g 21 


0(57+1606 
-304 


1304+^^'^'^ 

-LOU^_474 


OQ7+1174 
OU ( _247 


1 390+'^77i 


2760 


7 54 ± 3 70 


316 22+i! ?,l 


322 96+2 2! 


269+SS'' 


00-1 +509 

00±_]^Q3 


291+?f 
^*^^— 94 


346+??? 

0'±'-'-143 


2767 


2.411" 


152 60+° °^ 


1 37 q'?+° °® 

J-OI .»0_Q Qg 


^21+80 
-'-^-'--54 


^4g+148 


1(53+75 


149+92 


2770 


17.90 ± 1.03 


549.34l°;55° 


615.49ir6^ 


466lf,^ 


597ll^f 


4461^^^ 


6241^7? 


2774 


6.58 ± 1.51 


289.87l°;°5 


291.771°°^ 


2451^3* 


30ll"gf 


272+if 


01 q + 251 

OlO_i29 


2775 


12.50 ±5.74 


436.74l°;r4 


470.88l°;^3° 


070+427 

127 




07^+350 
■-'''-'-110 


492+_t?r 


2776 


6.48^ 


287.05t°;°^ 


288.45i°;°06 


2431^2° 


298+f2' 


270+^.f 




2780 


10.60 ±0.70 


393.09j:°l7 


416.39l°i° 


336+n? 


4201IJ1 


346l?°I 




2788 


14.90 ±2.64 


488.60t°:^3^ 


536.79t°;ll 


4171^3^ 


529l?S 


408+«? 


554+555 


2790* 


3.14 ±0.17 






146t^°3" 


178l^r 


186+?^ 


1811^78' 


2793 


21.10 ± 1.42 


610.20l°:fs 


695.83l[;;^J 


514lfgi 


66511?°^ 


48315^4 


6931^^3 


2795 


53.50 ± 13.70 


1105.5912.91 


1392.8411^^ 


86411^ 


1160+^tf 


736+i?f 




2797* 


5.25 ±0.25 








256+?f 


242l^f 


266t;°° 
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Trigger" 


HRh " 


MeanfSp^oij,]" 


Mean[£'p,o6,]'* 


Mode[Ep,obsT 




Mode[Ep^obsf 






Hardness 


OLS(YIX) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


2798* 


12.40 ± 0.12 






371 + fni 

^-126 


467+??! 

1U 1 _i47 


373+?!? 
^ ' ^-110 


489+!?? 

^03 — 206 


2799 


3 49 ± 82 


193 32+2 S11 


181 81+°At 

J-0-L.o±_o 04 


158+ii® 


192+??" 


197+7?^ 


196+1?^ 

^^^^-83 


2800 


24.20 ± 9.73 


666 04+!! ?? 


770 74+1'"'"? 


558+TlI 


725+!!!° 

' ^^-238 


515+?2? 

iJiU_i43 


754+?!! 


2801 


4.08''' 


213 60+S !!o 


204 27+°-°1 


176+73® 


215+?f 


213+1?^ 


220lg|" 


2810 


7.11 ± 4.53 


304 58+!!'!II 


309 12+2SI 


258+Sf 


318+!?° 

*^^°— 98 


283+?2* 

Z,00_g3 


331+2^2 

■^"^^-137 


2812* 


4.42 ± 0.21 






186+lf 


227+??° 


222+1?^ 

^^^ — 82 


234+!?' 


2814 


15 70 ± 11 30 


505 20+!! oS 


558 14+2f? 


430+??? 

'±>JU_i4i 


548+121'' 


419+!?! 

^^^-119 


573+??? 

u 1 ^—246 


2815 


4.80 ± 0.81 


236.97+0Q3 


230 60+^-21 


197+i2i 

' —79 


241+?!'' 

^^-^ — 75 


232+!!^ 


249+1?? 

^^^-103 


2821 


2.46 ± 2.18 


154 61+!;'°5, 


140 Oe + n'n^ 


122+55 


151+1?^ 


165+J? 

^^'-'—70 


151+?? 


2823 


1.85'' 


128 88+2'SI 
827.62+151 


113 24+° °? 


99+5^ 


124+12° 


142+?? 


123+1? 

-^^'-' — 56 


2825 


34.00 ± 28.00 


993 23+?15 


677+l,2f 

' ' —208 


894+!??" 

"'-'^—302 


602+TII 

UU^_lgg 


099+1103 
^^■^—426 


2828 


16.00 ± 7.07 


511.34+°'1° 

— 0.40 


566.08+n51 


435+?i? 

— 142 


555+1034 


423+!?! 

— 120 


580+5,?? 

"^^ — 249 


2830 


0.89'' 


80 59+II lJ 

— O.li 


65 45+° Il 


58+?* 


77+!?^^ 

* ' —26 


99+?3 


73+!! 


2831* 


8.23 ± 0.04 






285+??? 

^"^ — 104 


01:9+556 
0^^ — 109 


304+^f 


368+?!? 


2834 


28.50 ± 1.95 


739.39tii4 


870 74^1'^o 


613+??2 


803+!??' 


555+?^^ 


832+° 


2843 


10.50 ± 2.64 


390 71+n !fi 

^^\J. ( -i-_Q 2g 


413 45+21^ 


334+??2 

'-"-'^—117 


417+12^ 

' —130 


344+??° 


437+!2? 

' ' ' —182 


2844 


2.09'' 




124 03+ n nI 

^^—0.07 


109+^n 


135+1?'' 

^'-"^—43 


^^^ — 67 


134+?2 

^"-'^— 60 


2846 


6.70'' 


293 24+!! !lS 


295 73+!l-2? 

( o_o 06 


^—94 


305+!^^ 


274+!?'' 

z, 1 '±_9i 


317+^?? 

■^^ ' -131 


2848 


1.25 ± 1.14 


100 33+^'S^ 

J-UU.OO_Q Qg 


84 53+21n 

O'±.>jo_o 10 


74+!! 

' ^-36 


96+32 


117+!? 

' -58 


93+?? 


2849 


1.46^ 


110 79+!! !!? 


94 91+n 

^^■^^-0.09 


83+^2 


106+?! 

±uu_35 


126+?? 

J^zu_gi 


103+?2 


2850 


0.51+ 


56 52+°'^^ 


4S 25+° '^^ 


38+^* 


56+^' 


75+31 
' "-44 


52+3" 


98 111 


9 Tdt 


165 64+0 05 


151 7Q+0-05 

iOi. /»_o 05 


100+90 
io^_58 


162+i''i 


1 74+*" 


154+104 


2852* 








iUO_gg 


oon+507 
•J'JU_io2 


2Q1+219 


q4c:+287 


2853 


4.11 ± 1.15 


214 61+° °^ 


205 S9+° °'* 
^Ut.j.oy _o 04 


I 77+137 

II '_73 


215+268 


014+123 


999+155 
93 


2855* 


1 6 40 + 1 8 






442+55^ 

^^^-144 


554+1056 

^"^-180 


423+443 
^^°-121 


590+605 
J»'-'-254 


2856* 


1 4 00 + 20 






4Q^+476 
™^-134 


5Q7+920 
' -160 


305+337 
Oi/u_ii4 


531+524 
^•JJ^-226 


2857 


3 07 ± 2 19 


178 12+2-°'! 


165 23+!l !!5 

J-UU.z,o_o 05 


144+*2^ 


176+1?" 


184+?? 


178+11® 


2858 


3.01 ± 1.54 


175 89+2 S11 


162 8i+!! !!5 

j-uz,.o±_o 05 


142+^2 


173+1?° 


182+?? 


176+!!" 


2860 


Q 52 + 4 20 


S67 01 +21? 

ou ( .u±_o 13 


S84 SI +?'^5 

O0'i.0±_o 15 


313+??? 

0-LO_iii 


390+?!^ 


328+?I! 

•J^o_ioi 


408+3?? 

1UO_igg 


2861 


8 66 + 5 26 


S45 47+?' 11! 


S58 1 1 +2'^? 

12 


294+?2I 

^''^-106 


365+??? 

OUiJ_ii3 


319+??^ 


381 +3?! 

'J°J^-158 


2862 


5 80 + 2 1 


267 42+!!'I!11 


265 56+2-2^ 


225+!?" 


275+??* 
^ ' '^ — 85 


255+11^ 


286+^?! 

^OU_iig 


2863* 


6.14 ± 0.54 






234+?2* 


286+!!^ 


263+!?^ 


298+??! 


2864 


5 29 ± 1 37 


252 15+2-S1 


247 94+2-211 

^,11 .»'±_o.04 


211+!P 
^^^ — 83 


9c:o+352 


243+117 

^^^ — 86 


267+??! 
-ill 


2873 


4.64^ 


TW QO^? *?? 


224 84+2-21 

^^'±.0'±_o 04 


19S+!?5 


235+??'' 


228+!?* 


242+*I? 
^^^-101 


2877 


1.20 ± 0.11 


97 75+!!'l'l! 


81 99+212 

0-L.3»_o,10 


72+35 


93+?T 


115+!! 


90+?? 


2879 


3.45^ 


191 qn+oo"' 

±»±.»U_o.o4 


180 25+°-°'* 

±OU.ZJ_o 04 


1=5+114 
^^^^"-66 


191+221 
l»l-60 


196+104 


195+130 


2880 


1 51 + 5S 


1 1 S 20+!l ™ 


97 32+2 22 


86+^1 

""-41 


10S+?I 

±UO_3g 


128+?? 


106+?! 

±uu_5o 


2889* 


10 30 ± 27 






330+?!? 

oou_ii5 


411+??? 

^J^^ — 128 


341+??! 


431+??? 

^"^J^- 180 


2890 


19 30 ± 56 


576 41+2 !o 


651 06+2-i^? 


488+??? 

'±oo_i5g 


627+!?!^ 

"•^ ' —202 


463+?2I 

^^■^-129 


655+??? 


2891* 


23.00 ±0.41 






54111^0 


7(19+1393 
'uz_22g 


503lftg 


73ll*°°5 


2892 


2.33'' 


149.341^6 


134.501°;°^ 


1181S 


145l*f 


1601^^ 


1451*° 


2894 


5.44 ±0.41 


256.70tni 


253.171°:°! 


215lif 


263+lf 


24718^ 


970+207 

^'■J-113 


2896 


1.83 ±0.34 


127.99+H? 


119 OO+0.08 


991!^ 


123ll°« 


1 42+®° 


12211^6 


2897 


0.37 ±0.06 


45.78l°:r4 


qq Q9+0.13 
' 13 


30l?J 


47+f7 


65li° 


43ir4 


2898 


4.49 ±2.19 


227.08lJ5;^^ 


219.401°-°! 


188+*f 


230+27f 


2241*1" 


2371*^° 


2900 


11.10 ±5.34 


404.83+!l'l^ 


430.95l°:^2 


O4(.+380 
•J'tU-120 


433ll« 


qc:q+315 

•JiJ'3_iog 


4 54+421 

*O*-190 


2901 


0.09'' 


19.25trj 


12.30l°;li 


13+1^ 


28+1? 


39+28 


231?^ 


2910 


135.00 ±54.30 


1997.0011^4 


2778.03+1^-?^ 




1845l?»f 


107ll*?f 


1837+^^f 


2913 


2.12 ±0.38 


140.60lH^ 


125.351°;°? 


iiolIS 


136l*f 


153lgg 


1361*? 



Continued on next page 



© 2009 RAS, MNRAS 000,[T}{68] 



40 A. Shahmoradi and R. J. Nemiroff 



Trigger" 


HRh " 


Mean[£;p,o6s]'' 


Mean[£;p,o6^]'* 






Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


2916 


(J.UU —1— Zi.O-L 


263 28+°-''* 


260 7fi+0-04 

ZOU. (O_o 04 


99-1 +191 


97(1+378 


9 = 9+167 


281 +21^ 

^°l-116 


2917 


0.45+ 


52 46+° " 


39 65+0-13 


qc+23 


50+24 


79+31 
' ^-43 


40+35 


2918 


1 Q fin + 4 7fi 


582 12+9'*? 


658 59+5-1? 


492+?*? 


634+3,228 


4fifi+5i5 
y:uu_i30 


661+^21 


2919* 








266+2^'' 


090+502 
•JZO_io2 


989+217 


049+284 
O^Z_i4i 


2922 




159 79+0 05 


145 55+°-°'^ 


1 97+^5 
-57 


156+"° 


169+?° 


157+^* 

-69 


2924 


s nn + n 72 

\j •\J\J 1 W. 1 ij 


175 51+° '''' 


162 41+0-°5 

±UZ.'il_Q 05 


141+99 


170 + 189 
' —55 


182+^^ 


175+1" 


2925 


1 91 ± 87 


131 54+9-^1 


115 97+5 51 

1 -0.07 


102+?1 


127+lP 

-41 


145+5? 


126+11 


2927 


79 ± 58 


74 90+i! !2 


fin 09+51? 


53I27 


72+1^ 

' ^ 25 


go+36 


68+11 


2929 


1 S 50 + n 22 


458 75+0-28 


498 70+0-35 


009+460 
131 


495+890 


389+375 


5^0+507 
>JJ^O-220 


2931 


5 29 + 1 fifi 


252 15+9-^1 


247 94+5-511 


211+iI* 

*'^^— 83 


258+552 


243+15'^ 


2g7+2oi 
-ill 


2932 


2 02 + n fiS 


136 33+5 5!!! 


i2n 92+5 51 


106+?I 


132+l?i 


149+55 

^^^^-67 


131+1? 


2933 


27 1 n + fi 05 


71 5 98+1-05 


838 64+1-'*^ 

000. 


rqr+853 


770+1578 
' '»-258 


543+660 

"-'^'5-151 


or)7+925 
<"-" -364 


2944 


5.37 ± 1.47 


254 58+°,-?l 


25n 73+5-51 

zuu. I o_o 04 


21 3+i?i 


261+55* 


245+15^ 


270+?°! 
z ( U_ii2 


2945 


0.78^ 


74 05+5-Jo 


59 29+5-^? 
<jy.zy_o 12 


52+27 


71+1? 


93+55 


67+11 
-35 


2947 


n Qo + n fi4 


81 34+5JJ 


fifi lfi+5-p 


58+51 


78+15 
' "-27 


99+5? 
53 


74+11 


2948 


2 94 + n fin 


173 26+S ?l 


159 98+5-5^ 

±u».»o_o.05 


139 + 51 


170+1?® 
^ ' "-54 


180+55 


173+11^ 


2950 


1 2n + n 25 


97 75+!!-?!! 


81 99+5-15 


72+1? 


93+?T 


115+*1 

^^^-58 


i7LJ_44 


2951 


1 79 + n 75 


126 20+5-91 


1 in 49+5 5? 

±±u.y:»_o 08 


97+52 

-45 


121 + 39^ 


140+55 


120+15 

^ — 55 


2952 


sfi 4n + s 


864 48+-'--'^^ 


in45 07+^-^^ 


7Q3+1074 


931+1941 
31Y 


g21+814 
"^1-175 


Q50+1162 


2953 


5.80 ± 0.11 


267 42+5-51 


265 56+5 55 


225+15^ 


275+5?* 

^ ' '-'—85 


255+111 


286+??! 


2958 


3.06 ± 0.35 


177 75+?v?M 

-L ' ' • ' '-' — 0.04 


164 82+5-55 


143+151 

^^'^ — 62 


175+^f 


184+5? 

-^*-'^ — 75 


178+lf 

' ^—76 


2961 


12.10 ± 1.68 


427 76^*^ ?? 


459 59+5-?I 


366+li'' 

ouu_i25 


460+^55 


369+515 


481+151 


2964 


3.49+ 


193 32+5'51 


181 8I+5-5I 

±o±.0-L_o 04 


158+11® 


192+??"* 


197+ 7^ 


196+132 


2966 


7.52 ± 6.13 


315.68+007 


000 Qn+0.08 
ozz.o^_0 08 


268+55'' 


330+55? 


291+??° 

^ 94 


345+??! 

^^^ — 142 


2973 


5.26 ± 2.83 


251 24+5'Sl 


246 89+5-51 


210+ir 


257+55° 

' —80 




266+??5 

'^"'-' — 110 


2975 


39.90 ± 10.80 


916.69+lal 


1119.15+0?? 


r.OQ + 1149 


982+?5f 

'^^■^ — 338 


647"^?S 

^ ' —184 


1009+l?f 


2977 


11.60 ± 2.45 


416.39 + n?n 
0.20 


445.351025 


356+?5^ 


446+TI5 

^ — 140 


361"^?n? 
— 107 


468+115 

^'-'^ — 196 


2978 


5. in ± 1.22 


246.33+5-51 


241.27+5-51 

' —0.04 


206+0? 


251+5f 

■^'-'-^ — 78 


239"^a^^ 
^'^ — 85 


260+15t 

^^ — 108 


2980 


0.18"^ 


29 09+5 !f 


19 92+5-lo 

-La.C^_0 12 


19+15 

^^—10 


35+1? 


49+29 


30+?? 


2984 


14.20 ± 0.52 


473 81+5 o! 


517 86+5-15 

' •^'-' — 0.40 


404+1?? 


c-l 9+931 


399+??? 


536+551 


2985 


1 50 ± n 95 


112 72+5 5? 


96 84+5 55 

»u.O'±_o 09 


85+51 

"'-'—41 


108+^® 


128+51 


105+51 


2986 


2.39''^ 


151 79+5-55 


137 n8+5-52 


120+1^ 


148+lf 


162+15 


148+51 


2987 


14. got 


486 50+°-^'' 
'±ou.au_o 34 


534 l0+°-*3 

UO'±.±U_o 43 


415+501 

^l^'^-137 


g27+966 
-167 


4Q7+406 
' -117 


551+®'^i 
^^^-235 


2988 


18 3n ± 5 66 


557 15+5-^? 


625 73+5-5? 


472+®°? 

^' ^-152 


606+"®^ 


451+155 

^iJJ^-127 


633+555 


2990 


0.61+ 


63 58+°-^^ 

UO.OO_o 13 


49 fi2+°-i2 
iy.uz_o 12 


44+27 
— 23 


(79+33 
"'' — 22 


00+33 
oO_47 


58+^'' 


2992 


4.23+ 


218 59+0-03 


2n9 85+°-°" 


181+"i 


220+^^^" 

^—69 


91 7+126 
ZJ- ( _gi 


226+160 


2993* 


31 in + n 90 






g44+953 
"^^-198 


047+1743 
-284 


57g+729 
"-"0-161 


876+i°^i 

o"-'-401 


2994* 


1 9 3n + n 3fi 






488+®^^ 

^°°-156 


(597+1211 
-202 


4(70+507 
^"•^-129 


555+698 


2995 


15 6n ± 4 n6 


503 14+55? 


555 49+515 


429+5?^" 


545+^51^ 


418+f 5 

^^°-119 


571+51? 

' ^-245 


2996 


2.16±n.85 


142.29t°:°o« 


127.111°-;°^, 


1 1 1 +72 




154l®g* 


1371^? 


2998 


0.98±n.52 


85.88t°:}} 


70.5nt°-.li 


621^? 




1041^4 


78+46 
'0-39 


3001 


2.7n ± n.4n 


164.09t°:°5 


150.13i°;°5 


1311^8 


161+if 


173l?2 


162+if 


3003 


12.9n±0.40 


445.621°:^^ 


482.n7+o-32 


+440 
•iOi-129 


480lf,t 


381+?f° 


503l^f2 


3005 


4.83 ± 1.24 


237.92lg;j;;^ 


231.671°-°! 


198+if 


242+?i« 


232lif 


25011*^ 


3011 


10.50 ± 1.88 


390.7ll°" 


413.451°:;^ 


334+?f, 


417lIfo 


044+299 

■J^^-104 


437l«°2 


3012 


1.49 ± 1.45 


112.24l°;°o«8 


96.361°:°^ 


851^1 


10711® 


128l"gi 


105li^ 


3015 


4.99 ± 1.07 


242.92l°;°ol 


237.371°-°! 


203lif 


247+?f 


236lif 


25611*° 


3016 


363.not 


3756.55 g-]^ 20 


58n9.73lf8:«^ 


2139+^?^® 


2801+?®?° 


1 1x00+2173 


2754lf3®3®g 


3017 


2.16 ±0.37 


142.29t°:°o«6 


127.111°;°? 




138lif 


154l®g| 


1371^? 
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Trigger" 


HRh " 


MeanfSp^oij,]" 


Mean[£'p,o6,]'* 












Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


3026 


9 68 + 1 94 


1 63 31 +0 05 


149 Qfi+O OS 
iy:y.ou_o 05 


1 30+** 

lo"_58 


1(50+167 


1 79+83 
1 rz_72 


1(51+101 

1U1_70 


3027 


1 1 no + 'Hfi 50 


1752 12+'^*^ 


2384 4Q+12-77 


1 9*30+2087 
±zo»_4j2 


1 ft77+3526 
lu ( 1 _g43 


qoq+1493 

y°^-333 


+2434 
1'-" ' -842 


3028 


0.41^ 


40 15+0.14' 
'iy.io_o.i4 


36 74+0 13 
■J"- '^-0.13 


00+22 
00_17 


50+22 
OU_i8 


(50+30 

oy_42 


45+34 
U-26 


3029 


33 80 + 5 30 


824 50+-'^'5° 


988 87+2-13 


g74+1016 


ggi+1847 
"''^-301 


600+'"^*' 

UUU_igg 


919+1099 

yiy_424 


3030 


1 88 + n 67 


130 21+°'°'^ 


114 61+°-°'^ 

ll'±.Ul_o 07 


ini+ea 

^U±_4y 


125+"^ 


144+61 
m-65 


124+73 


3032 


4.98 ± 1.15 


242 61+2 21 

^'±z,.u±_o 04 


237 02+2-21 

z,o 1 •u.6_o 04 


202+i?'^ 


247+52° 


236+1;!* 


255+12? 

^oo_iog 


3035* 


4.71 ± 0.12 






195+7g* 


237+511 
^0 1 _y4 


229+!;t° 

'^^^-83 


245+1™ 

^i>^-102 


3037 


1 4 sn + 1 80 


486 50+"'^'' 


534 

001. ±U_o 43 


415+™^ 


527+966 
OZ ( _i67 


407+406 
1"! _117 


551+'^'5i 

oo±_235 


3038 


35 60 ± 9 56 


852 29+^ 2i5 


1027 89+2'2o 


694+3,°^'' 

uy'±_2j3 


919+3,?i^ 


615+?2o 

UiO_i73 


946+!, J,f 

yiu_439 


3039 


4 43 ± 60 


225 14+22o 

_L'±_o 03 


217 21+!!-!!'!! 


187+if 

i-o 1 _76 


227l^f 


222+o22 

'^^^ — 82 


234+!f 


3040 


2 05 + n 65 


137 62+2 2S 

-LO I .U^_o.06 


122 25+!''!!I 


107+^S 
J^u 1 _49 


1 33+^P 

loo_43 


150+22 


132+12 


3042* 


6 47 + 20 






242+2?° 

Z'±z_92 


297+12^^ 
zy 1 _92 


27019?° 


309+^!! 

ouy_i28 


3043 


1.24''' 


99 82+2 2n 


84 02+!! !2 
oy:.uz_o.io 


74+1! 


95+70 


116+!2 


92+22 

yz_45 


3044 


34 SO + 9 35 


840 01 +1-57 
oy:U.u±_i 57 


1 01 61 +2-24 


(505+1039 
uou 21 1 


qofi+1884 
yuO_307 


(50O+789 
uuo 171 


934+1123 

»o1-432 


tJ\JO± 


91 nn'i' 


9fi4S OQ+17 05 

ZU4:O.ZO_lg 94 


QQflO 47+29.93 


1 (,70+2643 

ID 1 O_608 


9900+4559 
ZZOO_9io 


1 9f!1 +1878 
iZDi_473 


991 4+3586 
^^11-1113 


3055 


1.14 ± 0.13 


94 60+°-^° ' 
yy:.uu_o.io 


78 92+°-^° ' 


7Q+41 
'D-34 


00+63 
yD-30 


■,,9+43 
11^-57 


07+50 
-43 


^n5fi 




104 8q+0 09 
iuy:.oy_o.o9 


89 03+° °^ 
oy.uo_o.o9 


'°-38 


1 00+7*^ 


-121+47 


97+56 
y -46 


3057* 


15 1 + 06 






y:ZU_i39 


534+983 

■J •-'^-169 


411+413 


550+562 
000_239 


ouuu 


09 qn _|_ Q on 


fi49 qfi+0 ''9 


7Qq f;4+l 06 


540+742 

OW_i7o 


700+1389 
/UU_229 


r09+581 
OUZ_i39 


79Q+806 
izy_324 


3067* 


6 57 + 1 






945+223 


O00+442 


979+193 
91 


01 Q+251 
olo_129 


3068 


1 97+1 OS 


101 ^5+"°^ 

1U1.00_0.09 


85 54+0.10 
oo.oy:_o.io 


75+44 
' ^-37 


07+72 

y ' -32 


-|,o+46 
ll°-59 


94+54 




O.yj^i _L._LO 


969 nq+0 04 

zoz.uy_o 04 


959 S9+0 04 
z,oy .oy _0 04 


220+190 

ZZU_g6 


Of;Q+375 
Z0y_83 


9c:i +166 

ZOi_gy 


270+214 
^'^-115 


3071* 


3 53 + 37 






159+117 


104+227 

iy'±_6i 


■igg+106 


1 98+l''3 


3072 


9 44 + 1 98 


1 53 81 +'' °^ 

100.01_o 05 


1 39 21 +° °^ 
J-Oy.i±_0 06 


1 22+81 
— 55 


150+150 

l'->"_48 


164+^® 
101_70 


1 50+°^ 

loU_66 


3073 


11 40 ± Q 05 


411 79+!!?!! 
i-L±. 1 y_o.2o 


439 61+2 n11 

^oy.u-L_o 24 


352+?2? 


^^^-138 


358+222 

ooo_io7 


462+^2? 

1^^-194 


3074 


1.40 ± 0.77 


107 86+° °^ 

-LUI .OU_o 09 


01 qn+0.09 
y±.»y_0 09 


81+"* 
''^-39 


103+*° 

1U'3_34 


124+*° 


100+58 


3075 


1 48 ± 39 


111 76+2-2o 

-L-L-L. ( U_o 08 


95 88+2-22 

yo.oo_o 09 


84+^i 


107+Sr 


127+2! 

' -61 


104+'J2 
J^U'±_49 


3076 


3 96 + 47 


185 08+" °'' 

-LOO.UO_o 04 


172 7q+o o4 
1 / z. / y_o.o4 


15O+IO8 
10U_64 


-,00+207 
l"'^-58 


1Q0+99 


1 87+1-^^ 
1°' -80 


3078 


89 50 + 1 7 30 


1535 84+5 !!i 

±UOO.O'±_5 99 


2044 50+2 5^ 

ZU'±'±.OU_9 54 


1121+1*0° 

±±z±_364 


±010_g69 


912+!222 

yiz_295 


1525+?!!2 

±ozo_76o 


3080 


90 50 + 4 76 


599 06+'''®'' 
uyy.uu_o 64 


681 09+°*^ 
UO±.UZ_o 85 


5Qft+674 
OUU_i61 


(552+1272 
UOZ_2ii 


47(5+532 
— 133 


680+'^^5 
OOU_299 


3084 


3 48 + 60 


192 97+2'211 
±y.i.» ( _o.04 


181 42+2-21 

±o±.'±z_o 04 


157+^1^^ 

10 ( _67 


192+??^ 


196+7^ 


196+!,2i 


3085 


7 70 + 9 Q6 


390 4q+0 08 
ozu.y:y_o 08 


328 06+°-°" 

OZO.UU_o 09 


9'y9+263 
^' ^-100 


QQft+520 
oOO_io4 


294+224 


or -1+294 
ool_i45 


3087* 


7 94 + 85 






2(51+247 
ZU1_97 


Q99+488 
OZZ_ioo 


205+212 


oo(5+277 
OOU_i39 


3088 


5.41^ 


255 7q+0'04 
zoo. ( y_o.o4 


orn 1 9 + 0.04 
ZOZ.lZ_o 04 


91 4+1*2 


2(52+361 

ZDZ_gj 


24«+i60 


979+206 
^'^-112 


3089 


1 46 + 96 


1 1 7q+0 08 
iiu. ( y_o.o8 


04 qi+0.09 
yq:.yi_0.09 


00+50 
00_4Q 


105+84 


12(5+50 


103+60 
lUO_49 


3091 


1 07 + QS 


90 84+°'^° 
yu.oy:_o.io 


75 97+0-11 
' 'J-^' -0.10 


66+^" 


07+59 
-29 


108+*^ 


O0+48 
00_4i 


3093 


1 36 + 99 


105 88+° °^ 

lUO.OO_o.09 


90 02+°-°° 
yu.uz_o.o9 


70+47 


101+^'' 


-1 99+48 
lZZ_go 


98+57 
yo_47 


3094 




1 1 91 -^y+sog 

llZl.O/ _3 08 


1 41 6 07+4-65 
IHO.U i _4 63 


074+1425 
'"^-271 


I 1 74+2496 

II '1-417 


7/IO + 1052 
'1o_220 


1 1 95+1553 
llyj_576 


3096 


1 41 + 56 


108 S5+° °^ 


92 47+0 09 
yz.ti _o 09 


0-1+49 


104+*° 


-124+49 


1 01 +5* 
lUl_4g 


3100 


0.39 ±0.11 


47.28lO;ll 


35.12lg:;^ 


321^1 


491?^ 


67li? 


441^2^ 


3101 


5.96 ±0.78 


ovo 1 1 +0.05 

Z/Z. 11_Q Q5 


27i.oiiE!:°5 


220+202 


280+^f 


2591^^^ 


991 +227 
^^1-120 


3102 


3.86 ±0.64 


206.171H3 


196.001°:°! 


169171* 


2061^5° 


2071^^"^ 


9-19+146 
ZlZ_g9 


3103 


0.68 ±0.55 


68.00+!5l2 


53.68+g-;2 


47lg 


66+23 


07+34 

0'-49 


6211 


3105 


6.53 ±0.34 


288.46+H5 


290.11+°:°^ 


2441^9^ 


2991^3° 


271+^f 


0-1 9+249 
olz_^29 


3109 


1.09 ±0.20 


91.92«o;lS 


76.32lg-.;°o 


67+^3 


00+60 
»«-30 


109l« 


84l« 


3110* 


48.00 ±8.78 






816+^^5?" 


10921112 


7021°^^ 


1116li«° 


3113 


36.10 ±2.32 


859.92ll;«^ 


1038.64+2 38 


699l^?f 




619lf7° 


954llif 


3114 


3.90 ±3.12 


207.541°;°^ 


197.511°;°! 


1711^?° 


208+65^ 


208+^1^ 


9-1 q + 147 

^l'J-90 


3115* 


6.07 ±0.33 






non+206 
^"-"^-89 


284l«^ 


26ll^^« 


295l2»i 
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Trigger" 


HRh ' 


MesLn[Ep^obsY 






Mode[Ep^obsV 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


3118 


19 30 ± 9 31 


576 41+S-S 


651 06+2'IS 


488+?^? 

™°-156 


627+i?" 

' -202 


463+?2I 

'±uo_129 


655+222 


3119 


3.55 ± 0.95 


195 44+°-°r.i 


184 14+°°1i 


160+"^ 

^'-'^—67 


194+??* 

^*-^^— 61 


198+12^ 


199+^2* 


3120 


1.35 ± 0.75 


105 38+°n°l 


89 52+°'°? 


79+tI 

' 38 


101 + 33 


121+*? 

^'^^ — 60 


98+5v 
'^"— 47 


3121 


31.10 ± 8.00 


781.80+131 


929.33+115 

'-^^^— 1.85 


644+?^^ 

^ — 198 


847+!,^f 

' —284 


578+^^0 

^ ' ^—161 


876+!,22' 

^ ' ^ — 401 


3127 


0.94''^ 


83 57+°-?'j 

^^■•J 1 —0.11 


68 29+nU 

^"•'^^ — 0.11 


60 + on 

^^—30 


8O+I7 


102+2^ 


76+!^ 

' "—38 


3128* 


9.91 ± 0.12 






or, 9 + 340 


401+??! 

^ — 125 


334+??:! 

— 102 


419+215 

■^ — 175 


3129 


1.14 ± 0.80 


94 60+° !° 


78 92+"'l° 

' "•■^^ — 0.10 


70+t! 

' ^—34 


^'^— 30 


112+*? 
-'--'-^—57 


87+^2 

t-> ' —43 


3130 


0.66''^ 


66 46'^nJo 


52 26+nin 

'-''^•^^— 0.12 


46+?? 


65+?^ 

^^—23 


85+?? 

""-'—48 


60"^oS 
"^—32 


3131 


0.98 ± 0.47 


85 83+° " 


' ^•^^— 0.11 


62+0? 

^■^—31 


82+^^ 

^ — 28 


104+2^ 

^^^ — 54 


78+it 

' "—39 


3132 


0.59 ± 0.56 


62 !o 


48 41+ni? 

^"•^-^—0.12 


43+?5 

^'-' — 22 


61+?? 

'-'^—22 


81+2? 


57+2^ 

" ' —30 


3134 


1.21''^ 


98 27+°-!° 


82 50+°'l° 

'^'^•^^ — 0.10 


73+S 

' '-'—36 


94+0? 
^^—31 


115+*t 

^^'^ — 58 


91+2? 

'^^ — 44 


3135 


0.80''^ 


75 14+°-!2 


60 3i+!! !o 


53+^7 


72+25 


94+2? 

^^—51 


68+35 


3136 


2.83^ 


169 09+n Si 


155 49+2 S! 


136+?S 

J^'J" — 59 


166+52^ 


177+11 

± 1 1 _73 


1681!.^ 


3137 


61 10 ± 35 80 


1203 


1537 90+r'52 


926+loF 

»'^U — 289 


1247+?^^* 

J-^^ 1 449 


778+1!?^ 
' ' °— 235 


1265+!?!'' 


3138* 


2.47 ± 0.16 






123+*^ 


151+1? 

J^'JJ^— 48 


165+11 


152+2! 


3139 


0.87"^ 


79 48+S !} 


64 40+;! !! 


57+33 


76+S 

' '-'—26 


98+2^ 

^" — 52 


72+S 


3141 


0.34t 




32 22+'! !2 

o^.^^_0 13 


29+^2 

^•'-15 


46+12 


64+22 


41+22 


3142 


8.24 ± 1.78 


334 67+S-SS 

oo'±.v 1 _o.09 


345 07+2' !S 

o'±o.Kj 1 _o.io 


285+?S? 

'iOiJ_io4 


352+?" 

oo.^_10g 


305+?2^ 


368+212 

""" — 152 


3143 


6.71 ± 1.24 


293 52+n 

0.06 


296 06+ nn? 
^"^^•^^ — 0.06 


248+n?® 


305+tf 


275+^f 


318+?2? 

"^" — 131 


3144 


17.60 ± 11.30 


543 44+5! 


607 78+!!'!o 

uw 1 . 1 o_o g3 


461+'??? 


591+11?^ 

"^''^ — 189 


443+^25 


617+2!t 

"^ ' -267 


3146 


12.10 ± 6.16 


427.76+022 


459.59+027 


366+f!! 


460+?2^ 

144 


369+2^2 


481+*2I 

i"^-202 


3152 


22.50 ± 1.95 


635 76+n'l^ 


729.99+i[o2 


534+T^! 

J'J'±_lg8 


693+i?I° 


498+212 

■±iyo_i3g 


721+122 

' ^^ — 320 


3153 


6.50 ± 2.68 


287 61+n !!5 

1 .^J^_o.05 


289 12+2-SS 

0.06 


243+??^ 


298+9^ 


270l^f 


310+?!l 

'^^^ — 128 


3155 


10.10 ± 3.13 


381 14+n !^ 


401 65+ n!o 


326+?f^ 

'-'^'-' — 114 


406+?™ 

^^'-'—126 


007+289 
'-''-' ' —103 




3156 


1.28 ± 0.61 


101 86+°Al 


86 04+°' I?, 


' "-37 


97+1? 

^ ' —32 


118+*2 


94+2* 

^^—45 


3159 


0.81^ 


75 86+!! !? 

1 a.OD_o j^2 


60 99+51:1? 


54+?? 


73+0? 
' '-'-25 


94+2? 


69+t? 


3160 


7.711" 


320 75+*! ?? 


328 38+'2 So 

o.^o.oo_o 09 


273+?!?? 


336+??!, 

'-'"-'"— 104 


2g5+?25 

^^" — 95 


351+^2^^ 

""1-145 


3164 


31 00 ± 9 62 


780 19+-'^?^ 


927 10+!!! 

a^l .iu_i g4 


643+?^2 


845+iI?^ 

0'±'J_284 


577+728 

^ ' ' -161 


g74+1028 
"'1-400 


3166 


0.86^ 


79 iq+0-i i 


64 12+°" 

"^•^^-0.11 


1:7 + 33 

^' -29 


'"-26 


^' -52 


79+43 
'^-37 


3167 


0.93^ 


' ' -0.11 


67 53+011 
o< .O0_o.ii 




70+50 


1 01 +'^* 
— 53 


75+45 
'^^-38 


3168 


S 98 + 9 01 


185 81+° °* 


173 58+0'04 

l/O.O<5_0.04 


151+108 
131-65 


104+209 

l°*-58 


iqi+99 

1^1-76 


107+124 
l'" -80 


3171 


1 7 60 + 9 16 

-L 1 .UVJ —1— Z(. _LU 


543 44+0 ** 


607 78+0-63 


4(31 +588 
101-149 


501+1122 
"-•^1-189 


440+470 
H'3_125 


(517+644 
01 '-267 


3173 


29 SO + 2 26 


760 77+123 


900 20+^ ''^ 


g28+921 
'-'■^" — 194 


325+1691 


5g7+707 
3" ' -158 


054+997 
""1-389 


3174 


7 00 + 1 76 


301 ^fi+ooe 
oui.ao_o 06 


305 55+0-07 


25«+239 
^'-'"-96 


014+472 
— 97 


201 +205 


02e+267 


3177 




141 87+°'°'^ 

l^l.O/ _0 06 


1 96 fi7+0-07 
lZO.O(_o.o7 


111+'^^ 
111-51 


-, 07+130 
J-<J ' _44 


13^-68 


1 07+83 
I'J' -61 


3178 


1 so + n 91 


507 95+0-39 


560 7Q+0-50 
OOU. / »_o.50 


A QO+533 
l'J^-142 


rrr| + 1023 
175 


420+429 

1^"-120 


c:7c:+5S5 
" ' "-247 


3193 


1 89 + 4-S 


1 30 fi5+0 '"' 


115 06+° °'^ 

l±iJ.UU_o.07 


1(11+63 
XU-L_47 


,2(5+112 

1^0-41 


144+61 

111-66 


125+^7 




o.uo nz u.ou 


1 77 Q7+0.04 
LI /..3(_o.04 


lfi4 49+0-05 


143+101 


17(; + 193 
l''3-55 


104+93 
101-75 


1 77+115 
1' '-76 


3215 




438 q7+0'24 
loo.a ( _o.24 


473 68+0-^0 


q7c+-430 
127 


A '79+836 
1' ^-148 


Q7f?+353 
■-"'"-llO 


495+475 
1»"-209 


3217 


3.21 ±0.54 


183.26t°;°l 


ITO.SllHl 


148t^f 


181+f7* 


1891^7^ 


1841^79^ 


3218 


62.60 ±25.00 


1222.29+3 72 


1565.98i5-gg 


Q07+1549 
-293 


1263+f5f 




12811^^°^ 


3220 


7.50 ±0.84 


315.14l°;°^7 


321.681°;°! 


268l9f 


3301^0^2 




3441287 


3227* 


5.58 ±0.09 






219l^f 


268+|3^ 


250l^f 


278l?12 


3229 


2.17 ± 1.59 


142.711°;°^ 


127.55t°:°? 


11211? 


138llf 


1 54+'^'^ 

l'3*-68 


138li 


3237 


1.83 ±0.29 


i27.99+;5[;7 


119 QQ+0.08 




123ll°o« 


142+60 

11^-65 


1 09+72 

1^^-56 


3238 


1.57 ±0.85 


116.05l°;°o« 


100.19lH^ 


QQ+53 

00-42 


llll^^ 


1311^2 


109+^? 


3241 


3.03 ±0.07 


176.63l°°o4 


163.62l°°5 


142+100 


174+191 


1831?^ 


177+114 

1' '-76 


3242 


0.42 ±0.12 


50.2lt°:S 


37.67l°;133 


04+22 

•Jl-18 


511?^ 


70lf2 


4fi+34 
1^-26 


3245* 


9.41 ±0.06 






Q-l -1 +323 
•Jll-111 


386lf2^ 


326l?^l 


4(-)4+359 
1U1_igg 
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Trigger" 


HRh " 


Mean[£;p,o6s]'' 




Mode[£;p,„b,]'= 




Mode[£p,„6,]s 






Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


3246 


1 fiO + SI 


1 1 7 47+0 08 


101 RO+OOS 


80+54 
oy_42 


-119+93 


109+54 

^^•^^-63 


110+64 


3247* 


7 fi7 + 4S 






^'^-100 


qqc:+5l8 
•JOJ_iQ4 


294+224 


S50+283 

'^"" — 144 


3248 


^0 90 + 99 90 


1061 ci-^+^^S 


1 S9S 94+4 07 


0'J'J_258 


1 1 90+2375 


71 f.+1000 
' 1^'^-210 


1142+1464 
-1-1^^-547 


3255* 


1 98 + OS 






7(5+45 
'"-37 


97+72 
y ' -32 


-,-,0+46 
l^l^°-59 


q4+54 


3256 


75 + 1 q 


79 fi4+''-^^ 


57 q8+°'-'2 


51+^° 
^1^-26 


70+40 

'"-24 


01+35 
^^-50 


gg+40 
""-34 


3257 


9 81 +0 19 


168 sS+°'''^ 


154 67+0 05 


135+^^ 


165+5^'^ 


176+73 


1g7+106 
lu ( _72 


3259 


fi 07 + 45 


97P; +0-05 
Z<0.01_o.o5 


974 7Q+0-05 


r,qo+206 


284+8°'' 


2(51+179 

Z01_gg 


9q5+23i 

Z»"_i22 


3266 


15 10 + 711 


499 78+?'?5 


542 IS+S l'^ 


y:zu_i3g 


534+?«2 


411+flo 


55S+5?2 


3267 


9 8S + 97 


169 09+S Sl 


155 49+2 ^!^ 

±UtJ.y:»_g gg 


136+?S 


166+52^ 


1 77+51 

L 1 1 _73 


168+lf 

±uo_73 


3269 


22.80 ± 1.31 


641 17+Ii!'l? 

ui±.± 1 —0.78 


737 23+12? 

1 1 .Z,0_i gg 


539+T^S 


698+1?^" 


501+?^? 

-JUJ-_i3g 


727+525 

' ^ ' —323 


3273 


1 60 + S5 


1 1 7 47+?'S? 

±±( -0.08 


101 62+!!!3? 

±U±.U<i_g gg 


89+5o 


112+3? 


132+?^ 


110+?" 


3276 


6 90 + 1 50 


979 06+9'25 


979 10+2'25 


-i'00_gQ 


288+0I® 

.ifOO on 


964+153 

^"^-90 


soo+?5? 

""" — 124 


3278 


49.20 ± 21.70 


1047 97+^ f! 

iu-il .»! —2.65 


1308 45+o'^l 


827+l^f 

°^ ' —255 


1107+2347 
±±u ( _38g 


709+S5S 

1 U£;_2g7 


1130+1444 


3279 


0.66 ± 0.46 


66 91+° !S 


52 67+2 ?? 


47+?? 
^' —24 


65+3| 


86+?o 
""—48 


61+55 

"^ — 32 


3280 


2.30^ 


148 ll+R'S? 


133 21+S Sf 

J-OO.Z,i._g gg 


117+76 


144+1^° 

ill— 46 


159+In 


144+88 


3282 


10 80 ± 3 82 


397 81+S 


422 23+2 oil 


340+?™ 


425+T^t 


349+?nI 

'-'^•'—105 


445+fll 

^^"—186 


3283 


3 13 ± 52 


180 33+^!'Sl 


167 63+2 


146+1?=' 

^™-63 


178+lf 

^ ' "-56 


186+75 


181+11* 


3284 


6.29 ± 5.12 


281 64+S!!5 


282 12+2S5 


238+2P 

^•JO— 91 


291+^3 


266+lf 


303+?^? 


3286 


257.00^ 


SOI 9 Ql +21-49 


4490 4fi+38-58 
'i'i»u.y:U_3g 25 


^000+2784 


24 35+4927 
Z'±00_igg3 


1354+1989 
±00'l_52i 


24 02+4043 
Z'lUZ_ii97 


3287* 


S 99 + 1 7 






171+130 
i- 1 1^-71 


200+254 


209+118 

^"^^-80 


214+148 


3290* 


1 8"^ + 10 






qq+61 


1 90 + 108 
-'-^•J-40 


142+60 


199+72 


3292 


5 97+ 1 19 


251 54+"'"4 


247 24+°'°'' 


211+"* 

^1^1^-83 


257+351 
ZJI _gQ 


243+156 


2gg+200 
^""-110 


3293 


5.20^ 


249 40+°"'' 


944 70+0.04 


909+175 
zU9_g3 


9CC+346 


241+154 


254+197 

^"^-109 


3294 


■^7 40 + 7 SI 


879 c;7+l-76 
-1.76 


1 Ofifi 41 +2-53 
1UDD.'±1_2 53 


71 q+1096 
' l^'J-219 


04(5+1977 
y^"-323 


(590+829 
'JZ(5_i7g 


Q7q+1185 
»'"-454 


3296 


1 8 70 + 9 1 5 

l-KJ . t \J ...1... . J- O 


564 90+°'^'' 


fiS5 QO+O'^i 

VJOO-iVVV n ■7-1 


^i»-154 

A 09 + 533 

^>J^-142 


615+"*° 
"^'-'-198 


455+494 
y;ju_i2g 


g42+679 
"^z_279 


3297 


1 5 80 + S 98 


507 95+° 39 


560 7Q+0 50 


550+1023 


420+429 

^^"-120 


575+585 

" ' "-247 


3299 


1 06 + 48 


90 S0+°-^'° 


74 75+0.11 


66+^^^ 
""-33 


86+58 


108+"*! 


03+48 


3301* 


15.10 ± 0.62 






420+?il 

'±Z,U_i3g 


534+?«n 
"JOi- Igg 


411+flo 
^^^-118 


558+55? 

"""-239 


oouo 


1 fi4 + n 1 fi 


1 1 Q QQ+0 08 


lOS t^l+0 08 

iUO.Oi_g gg 


01+55 

yi-43 


-,-14+95 


1 04+55 


1 12+65 
— 52 


oouu 




1 9S qQ+0 07 


1 08 1 8+°°* 
iUO.iO_g gg 


qtS+58 


1iq+102 


1 SS+57 


41'-54 


OOU 1 


1 + n 89 


1 98 88+°'''^ 


1 1 S 94+0 08 

iiO.Zy:_Q gg 


qq+62 


124+109 


142+60 


1 20+72 


3308 


1 40 + fi 56 


SS8 ■?'?+°'^® 

OOO.OO Q ig 


410 51+° is 


009+356 
O0Z_iig 


414+699 
^1^^-129 


042+297 
■J^^-104 


434+396 
^"^-181 


3319 


4 41 + 1 00 


994 40+0 03 


916 48+° °'' 
ziu.y:0_g g4 


-,0(5+147 


227+289 


999+132 
zzz_g2 


900+167 

^00 


3320 


1 74 + n 1 8 


1 9S qs+O OT 


108 l8+0'08 

lU0.1<5_g gg 


95+58 


-,-,0+102 

^^•'-39 


1 SS+57 


1 1 7+*^^ 
1^1^ ' -54 


3321 


7 95 + 9 19 


S97 10+°''* 


SS5 07+010 
000. _g ig 


970+272 
^'"-102 


044+537 


9qq+23i 


359+3°'* 

""»-148 


3322 


9 Q5 + 1 47 


17S 64+° '''' 

1 <O.Oy:_Q Q4 


160 ^8+° °^ 

lDU.OO_g gg 


140+07 


171+185 
-'-'-'--54 


101+90 


170+111 
4 '"-75 


3323 


98 so + 7 72 


7S6 08+^^13 


866 18+-''^'' 


610+**** 

"1^^-189 


300+1629 
"""-266 


554+681 

'Jljy:-154 


o2g+957 


3324 


9 74 + 1 85 

^> i ^ 1 _L-tJ?0 


165 64+° °^ 


151 7q+°'°5 

±0±. ( y_g.gg 


1 09+90 
^•^^-58 


162+"^ 
^"^-51 


174+84 


1g4+104 


3325 


10 40 ± 5 70 


388 33+'^ ?? 


410 51+^'^^ 

1±U.tJ±_g 19 


332+^?? 
j'j'^— iig 


414+?on 

— 129 


342+?^! 

"-■^^-104 


434+5?? 

^"^-181 


3328 


5.54+1.99 


259.70t°:°l 


256.63i°;°l 


218i^f 


266+^^° 


249+Jf 


976+211 
^'"-114 


3330* 


13.60 + 0.42 






394ltf2 


497+f5? 


3911?!^ 


C2-1+510 
"^1^-221 


3333 


4.80 + 3.31 


236.97t°:°3 


230.601^1 


197+11' 


24ll?r 


232l^f 


94q+i82 
^^^-103 


3335 


28.90 + 12.80 


746.01+117 


879.84ti'^^ 


618+f9? 


siol^ir 


559lf5^ 


8391^3^? 


3336 


2.98 + 0.30 


174.76t°;r4 


161.60t°;°5 




172+5f 


18ll?l 


174+**^ 


3337 


2.56 + 1.25 


158.60t°:°5 


144.29i°;°6 




155+if 


168+^? 


156«^ 


3338 


1.89''' 


130.65l°;o7 


115.06l°;°^7 


lOll^^ 


126+11^ 


144l«g^ 


125+^7 


3339 


17.30 + 3.64 


537.51_Q 47 


600.04lJ5'^i 


457+579 

'to '-148 


58411^ 


439lf2i 


g1 0+634 


3340 


7.71 + 2.22 


320.75l°:°«g 


090 qO + 0.09 

J2».d»_g g9 


Qiyo ~l~263 
^'"J-100 


336lfo4 


2951^9^ 


or 1+295 
""1^-145 


3342 


55.80 + 19.40 


1135.72i^;i? 


1437.2611^? 


883li*f 


1187l^g* 


749i^°r 


1207t*|^5 
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Trigger" 


HRh " 


MesLn[Ep^obsY 






Mode[Ep^obsV 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


3345* 


4 OS + n 90 








91 t;+266 
Z4J_67 


91 + 122 

ZiO_gQ 


220+i5'i 

ZZiU g2 


3347 


2 7Q + 72 


167 56+° ''^ 


153 85+°'°^ 


134+°^ 


164+174 

^ — 52 


1 75+*6 

± ' J_73 


1(55+105 


3349 


6 1 Q + 9 09 


978 77+0'05 
Z<0.< <_o.05 


978 77+0'05 


r,qp+210 


200+416 


964+182 


300+236 


3350 




332 07+° °^ 


341 q4+°i° 


OQO+278 
^"•J-103 


040 + 550 

■J^^-ios 


qr|q + 237 


365+^11 


3351 


2 04 + "^5 


137 lQ+0 06 


121 81+°°'^ 


J-'-J ' —49 


1 09 + 122 

J^'JZ_43 


1 50+®^ 


132+79 

^■^^-59 


3352* 


1.51 ± 0.14 






86+^51 


1 08+*7 


1 98+^^ 
lz<5_g2 


106+61 


3356 


1.11 ± 0.34 


93 00+S JS 


77 36+nin 


<JO_34 


89 + ^n 

"''-30 


iio+^i 


85+!o 


3357 


39 QO + q 07 


»in 41+1*'' 


Q6Q 16+^°'' 


664+°^^^ 


07(5+1813 
"'"-296 


503+759 


QQr + 1076 


OO JO 




144 S8+°''"^ 


12Q S0+° °^ 


1 1 3+'^^ 


14r|+l34 


1 56+™ 


140+85 


3359 


1 30 + 9 5fi 


385 04+" -'^ 


407 56+° i° 


oori+353 
■J'J^-llS 


411+692 
^41_i28 


041+294 
'-'*1-103 


431+392 
^■Jl_180 


3360* 


35 70 + 1 20 






695+J,?o° 


920+J,?!,'^ 


615+?S? 


948+',!,!'^ 


3364 


c 40 + n 89 


258 20+° '"' 


254 qn+° °'' 


01 7+185 


2(55+366 


948+163 


2 74+209 

z '^_114 


3366 


1 4c; + n 07 


110 si+o'o8 


94 49+° °9 


00+50 
oO_4o 


1 05+83 


125+50 


1(53+59 


3369 


f) 4f; -1- f) 00 


53 27+° " 

00. Z < _o.i3 


40 S6+°13 


0(7+23 


i;q+25 


70+31 

'•J-43 


49+35 


3370 


4 39 + 1 Q3 


221 >5'5+o°3 


213 17+°°4 

Z10.1/_o Q4 


-100 + 144 

-LOO 'jc^ 


990+283 
ZZO_7Q 


210+129 


230+163 






47c; 04+0.32 


520 58+° *° 

OZU.OO_Q 4Q 


406+**'^ 

*'J"-135 


515+^37 


40(1+394 


530 + 534 

>J'Jf -229 


3378 


25 QO + 8 1 


695 56+°'^^ 


810 78+i'33 


580+*^^ 


7c:7+1526 
' -250 


531+638 
^^1^-148 


7og+892 
' ""-353 


3379 


7 98 + 9 95 


30Q 91 +0 ''7 


31 4 69+° °* 


ZiUZ gg 


090+491 

■JZ0_J^QQ 


986+^13 


007+278 
•^'^' -139 


3384 


fi 1 7 + 5 93 


978 on+O-OS 


978 in+°'°^ 


9qp+209 


207+414 
ZO( _gg 


9f;q+182 


000+235 
Z,»»_j23 


3403 


1 39 + 49 


103 88+° '"^ 


88 04+° °'^ 

OO.Uy:_Q Qg 


77+46 
' ' -38 


00 + 75 
="^-33 


120+*'' 


0(5+56 
»U_4g 


3405 


32 1 + 2 65 


707 77+1-3? 

1 »l . ( ( -1.38 


951 53+1?^ 


655+?Io 
"'-'^-202 


864+3,If 


587+1!'; 

^" ' -164 


892+i°^'^ 


3406 


52 + 31 


57 43+S-^o 


44 07+'^'-'? 


•J •'-20 


57+S 
^' -20 


77+!!i 

' ' -45 


52+2S 


3407 


3 27 + 78 


185 44+'J-?l 


173 IQ+^'ll 

J- 1 0.±»_Q Q4 


150+J;'!® 

i'JU_g4 


184+?2* 


190+?^ 


187+1?^ 

^"' -80 


3408* 


6 40 ± 08 






240+^3,^ 


295+*f 


268+i?* 


307+?!! 

' —127 


3410* 


2.23 ± 0.13 






114+74 


141+;f 

^^^—45 


157+IS 

' —69 


141+?5 


3412 


1 4 00 + 44 


46Q 53+2'2l 


512 41+5 ?? 


401+*I'i 

™J^-134 


507+^«S 

—160 




531+^^! 

"■^^-226 


3415* 


2 55 ± 09 






126+?! 


154+iS'' 

^ — 49 


168+^? 


155+!I 

^"^"-■-68 


3416 


1.99 ± 1.04 


135 03+2'Sl 


119 57+n 

±±u.o 1 _o.07 


105+'?!; 


130+i!^ 


148+?! 


129+11 

^^^-58 


3436 


5.14 ± 0.44 


247 56+S'Sl 


242 68+2'S11 

^■±z,.uo_Q 04 


207+iP 

1 _g2 


253+S!i 


240+3;^ 


261+1?^ 

^"^-108 


3437 


54 ggt 


1 1 93 q8+'' i° 


1419 9S+**-^'^ 
iq:ia.ao_4 gg 


07(5+1428 
272 


1176+2501 


744+1054 

'^^-221 


1 1 07+1557 
11^' -578 


3439 


3 03 + 55 


176 63+° °'' 


163 62+° °^ 

±UO.UZ_Q Qg 


142+1°° 


174+191 

— 55 


183+'^^ 


177+114 
^ ' ' -76 


3440 


3 11 + 62 


179 60+° °** 


166 83+° °* 


145+1°^ 


1 77+197 
^' '-56 


185+75 


180+77'^ 


3441 


5.85+ 


2Q7 41 +° °8 

Z»( .11_Q Qg 


son 65+^^ °^ 


252+^33 
^'-'^-95 


30g+462 


270+201 

Z( 0_g2 


090+262 

133 


3448 


5 77 + 96 


266 54+° °4 

ZOO.Oy:_Q Q4 


964 5'?+° °^ 


224+195 


97^+386 
^'*-85 


254+170 


2or+220 


3458* 


5 44 + 1 3 






91 c + 184 


9f;q+363 


247+161 

ZK _g7 


970+207 

z 1 ■J_li3 


3464* 


5 1 3 + 39 






2(17+173 
zu 1 _g2 


252+^*1 


240+152 


251 + 195 
^"^-108 


3465 


26 70 + 7 8q 


70Q 21 +i °2 

1 02 


899 38+-''*-' 


590+***^ 

jy^j_i83 


771+1561 
' ' ^-255 


roq+653 


800+''i* 

"'-"-'-361 


3466 


1.92 ± 0.80 


131 98+°'°l 


116 42+°'°:^ 


102+';! 


127+"" 

^■^ ' —41 


145+^2 


126+IS 


3467 


9 71 + 56 


1 64 48+° °^ 


150 55+° °5 

10U.00_Q Qg 


-,01+89 
^•J^.gs 


161+1**" 


173+83 


163+102 


3471 


8.26 ±2.79 


335.19l°;°Q«g 


345.70+on 


OQc:+283 
Z»0_iQ4 


qirq+558 

OiJO_]^Qg 


305+1° 


369t?f3 


3472 


2.07 ±0.59 


138.47l°:°o6 


123.14lg°^, 


lOSlfQ 


134lir 


1511^7 


1 qq+80 

loo-eo 


3476 


63.10 ±50.70 


1228.5ll3;76 


1575.30+5-75 


94lli|r 


12681^^°° 


789l^i« 


12861^^^° 


3477 


14.20 ± 10.20 


473.8llo;3i 


517.86i°;fQ 


404+t|2 


CI 9+931 
^J^^-162 




c;36+53l 
"■30-228 


3480* 


8.75 ±0.23 






296tfQ° 


36715?! 


3U+lf 




3481* 


7.71 ±0.15 






970+263 




295+11' 


qri+295 


3485 


0.79 ±0.17 


75.08t°:122 


60.26+;|!}2 


+31 °° 


72lfg 


94tlt 


681^^ 


3486 


1.26 ±0.43 


100.84j:°°Q« 


85.03t°;i° 


7C+44 




117+5^8 




3487 


33.80 ± 20.90 


824.50j:4-5[; 


988.87+2 ^3 


(574+1016 


oqi+1847 


60011^^ 


qiq+1099 

»-'^»_424 


3488 


4.49 ±0.61 


227.081°:°q33 


219.401H1 


188tif 


230t?f 


224lir 


237^1™ 
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Trigger" 


HRh " 


MeanfSp^oij,]" 


Mean[£'p,o6,]'* 




Mode [Bp, 


Mode[£j,,,i,,]s 






Hardness 


OLS(YIX) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


3489* 


fi 62 + n 1 7 






246+225 


009+446 
•J^^-93 


970+194 

91 


315+253 

•^l"-130 


3491* 


s fin + n 05 






161+**^ 


1 06+232 


200+108 


201+136 


3492* 


8 4'^ + n 08 






980+289 


353+569 


308+2"" 


07/1 +322 
•^'^-155 


3493 


21 in + 5 16 


610 20+'''®* 


695 83+° °'^ 

U3J.OO_g gg 


514+®^* 


gg5+1302 


403+544 


(503+753 
"^■^-305 


3494 


8 ni + 5 91 


328 67+° °^ 

0^0. U( _o.o9 


337 86+° '^° 


280+2'"'' 
^""-102 


345+541 

•^^^-107 


300+233 


3g1+306 
"^^-'- — 149 


3502 


1 Q 60 + 4 "^4 


^82 1 9+059 


6^18 c;q+0 '^8 


400+648 


(534+1226 


466+^*^ 
tOO-130 


ggl+707 
""1-289 


3503 


1 4S + n 48 


109 33+0 09 


go 4r+0.09 
»0.y:J_Q gg 


32+49 

OZ_4Q 


1 04+^2 
— 35 


125+50 


102+59 
lU^-48 


3505 


3.07^ 


178 12+°'°" 


165 23+0 05 


144+101 


176+*®" 

— 55 


134+93 
l°^-75 


178+77® 


3509 


2 28 + n 42 


147 29+° °® 
271 82+!?''?^ 


132 34+0 06 


116+^^ 

— 52 


143+139 


158+''2 


143+87 

l^'-'-63 


3510 


5 95 + 4 78 


270 67+2'25 

^ ' ^-^ ' —0.05 


229+o2* 


280+oE® 


258+oI® 


291 +2?J 

^»l-120 


3511 


47 + Sfi 


53 56+°,' ^0 


40 62+?'^? 

■±U.U^_g j3 


36+2? 


54+25 


73+?!, 


49+25 


3512 


5 04 + Sfi 


244 47+^'^11 

^■±41.4; 1 _0.04 


239 15+2S1 


204+0®^ 


249+?f 


237+^^^° 

-85 


258+*2l 


3514 


7'i + 69 


202 4-0+° °'' 


191 82+°°'' 

±y±.OZ_g g4 


166+"" 


2Q2+242 


204+**'^ 


207+141 

ZU( _g7 


3515 


1 fi4 + 75 


1 19 33+2 '?? 


103 51+2-2? 

±UO. J±_g gg 


91+55 


114+?5 


134+55 

l>'^— 63 


112+55 


3516 


fi 09 + 47 


275 89+2'2^ 


275 40+9-55 

^ ' 0.05 


233+12® 


285+!2'' 


261+i?° 


296+2?? 

^>'" — 122 


3523 


28 60 + 1 7 


741 05+-'^'^^ 


873 02+'^ ?9 


614+?Si 


805+3.?o2 

OUO_2gg 


556+??! 
^^"-155 


834+255 
ooy:_37g 


3527 




1 90+0 05 


143 87+°-°® 

1^:0.0/ _Q gg 


1 25+84 


154+157 


168+™ 


155+97 

lJ'->-68 


3528 


0.96^ 


84 ■54+0.11 


69 21+° " 


(51+36 


0-1+52 

"-1-28 


109+39 


77+45 
' ' -39 


3530 




237 60+O OJ! 


901 09 + 0.04 
ZO±.OZ_g g4 


108+162 


241+319 


909+143 
^■3^-84 


949+183 
^*»-104 


3545 


Of) Of) + S'l 
ovj.yu —1— 0.00 


778 c;9+-'-'^0 


924 87+'^-*'^ 


(541+948 
"11^-198 


844+1^35 
"^^-283 


57(5+726 


079+1025 
"'^-399 


3552 


fl f!fi -1- f) Cfi 


fifi fi'l+O'^^ 


c;9 44+0- 12 


46+28 


(55+35 
"'-'-23 


3(5+33 
''"-48 


gO+38 


3567 


C 01 -1- f) 7Q 


252 7fi+'0'04 


248 64+°-°'' 

^^"•"^-0.04 


91 9+179 
^1-^-83 


950+353 


944+157 


268+2°2 

^"°-lll 


3569 


1 57 + Sfi 


116 05+° °* 


100 19+°°9 

±UU.±»_g gg 


00+53 
oo_42 


111+91 


13-1+53 

l-Jl^-62 


109+63 


3588 


7S + 21 


71 34+012 


EC 77 + 0.12 
J"- ' ' -0.12 


CQ+30 


6Q+39 
"•'-24 


^"-50 


65+"° 
""-34 


3593* 


1 6 00 + SS 






435+539 


c;cc;+1034 

\'J'J 


42 3+434 
l^'J-120 


530+592 
JO"-249 


3598 


■3 79 -L f) 49 


201 37+003 
ZUl.O/ _o.o3 


190 67+° °'' 

±3U.U 1 _Q.g4 


1 (;c+123 


201+2"° 

^"1-63 


203+**2 


206+*"° 

87 


ouuu 




rio OQ + 0.41 
010.00_Q 4^ 


c;68 71 +0-52 


437+542 

*"J'-143 


CC7+1040 
1 77 


^24+436 
^^^-120 


533+595 


3608 




168 33+0 05 


154 67+°-°'' 

lOt.Oi _g g5 


ior+93 

-LOU 


165+52" 


176+73 


167+*°® 

lU ( _72 


3611 


Q Cf) -L 9 1 f! 


193 67+0 04 


182 20+° °'' 

10Z.ZU_g g4 


158+*'® 


103+224 


197+106 


1 07+132 
1^' -83 


3618 


c 91 -1- f) 04 


249 71+0 04 

Z.'ii}. 1 l_o.04 


245 l4+°-°'» 


9nq+i75 


9cc;+346 

ZitJU yg 


949+155 


2g4+198 
^"^-109 




7 1 _|_ f) 

/ . -LO ZC Kj.'-iLfj 






2(50+245 

ZiUU gy 


090+484 

'JZvJ_gg 


234+210 


334+274 
•J ■5^-138 


OUO 1 




1 3^^ 8q+0 06 

iOO.O»_Q Qg 


1 9n 47+0-07 

i/U.4/_g g.^ 


106+®'' 


-1 qi +120 

l'Jl-42 


1 48+®" 


1 3n+''8 


3639 


28 + 2 94 


185 81+°-°'' 

10<J.01_Q g4 


173 58+°-°'' 

l/0.00_g g4 


1 c-l+lOS 
^3^^-65 


134+209 
-'-°*-58 


iqi+99 

l^'l-76 


137+124 
1°' -80 


3640 


■3 Cf) + 1 fi^ 


193 67+0 04 


182 20+° °'' 

10Z.ZU_g g4 


158+**® 


103+224 


197+106 


1 07+132 
1^' -83 






39n 99+0 08 


327 74+0-09 


n7Q+263 
^'^-100 


33(5+519 

•J •-'"-104 


294+224 
95 


OKI +294 
■3^1-145 


3643 




143 Q7+0 06 

ito.tll _o.06 


128 86+° °® 

J-ZO.OU_g gg 


113+''^ 


1 30+133 


155+"^^ 

l^'-'-68 


139+84 


3644 


21 + S9 


183 26+° °'' 

100.Z0_Q g4 


170 81+° °'* 

1/U.01_Q g4 


148+*°® 


181+2°" 


189+9'i' 


134+121 

101-79 


3647 


1 20 + 43 


97 75+°'i° 


81 99+°'° 

0±.»»_g jg 


79+42 
'^-35 


03+67 


115+"" 

ll'-'-58 


00+52 


3648 


9 flf) -1- f) 1 Q 


135 46+° °*^ 

10J.y:U_Q gg 


1 20 02+° °^ 


105+®® 


-1 01 +120 
101—42 


148+®" 


130+" 

l'J"-59 


3649 


3.52 ± 1.09 


194.38l°'°l 


182.97ini 


i59i*r 


193+2g2® 


198+*?® 


197ljf 


3652 


2.35 ±2.26 


150.16lg:°^ 


135.361°:°^ 




1461*"/ 


I6II?? 


1461^° 


3654 


4.31 ±0.38 


001 oo+ftOS 


212.80l°°l 


183+*f 


Q~l"282 

ZZO_gg 


219l*f 


230l*f 


3655 


4.52 ± 1.02 


228.051°;°^ 


220.491°:°! 


1891*?* 


23ll2f 


ooc; + 135 


900+171 


3658* 


5.40 ±0.12 






214l*f 


262+1®° 


2461*®° 


97-1 +205 
^'1-112 


3662 


13.80 ±0.65 


465.24l°;33° 


506.941°:^^ 


007+469 
'^'^ ' -133 


502l?°| 


qnq+3S2 


526_223 


3663* 


5.13 ±0.32 






2071*^3 


252+3f 


240l*f 


2gl+195 
^"1-108 


3664 


0.56 ±0.34 


60.4lt°g:1^3 


46.751°:!^ 


41+M 


591^? 


SOlfg 


55+36 


3665 


46.20 ±5.27 


1006.6912:41 


1248.471^3:^^ 


8001*2^" 


1069122®° 


690llg°g 


1093l*fg* 


3668 


109.00 ± 14.30 




2368.311}!®* 


1234l2°^« 


1670l^g^*2 


986l*^f 


1670l2g«* 
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Trigger" 


HRh " 


MesLn[Ep^obsY 








Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


3671 


16 nn + 2 83 


511 34+o-« 


566 08+"'^^ 


435+539 


555+^'^^'' 


423+434 


580+^^^ 

OOU_24g 


3717 


67 ± 32 


67 36"''S ?2 


53 09+^1 J? 


^' - 24 


65+36 


86+51 


61+5? 

^ J- 32 


3722 


6.30 ± 1.95 


281 93+I!!S^ 


282 46+2'I^r 


238+S" 


292+^^3 

^•^^—90 


266+iS^ 


304+?25 


3728 




996 7fi+0 03 


219 03+" ""' 
ziy.uo_Q Q4 


-,00 + 150 


229+294 


224+134 

^^^-82 


23g+169 
^•30-99 


3733 


1.4gt 


1 12 94+0 08 


96 36+°"^ 


85+^5^ 

0^-41 


^Q7+86 
— 35 


1 28+^1 


105+*^^ 


3735 


49 70 + 5 01 


1054 76+^ '^^ 


1318 36+** °'^ 


oo-| +1338 
257 


1 1 -1 0+2361 
±±±o_3g2 


71 9+994 
' ^^-208 


1136+1454 

-L J-OU_g44 


3736* 


20 90 ± 1 05 






512+?^^ 

"-"^^-162 


661+i?f 


481+515 
™^-134 


688+111 

"°°-303 


3737 


21 90 + 4 4,'i 


624 88+°'^^ 


715 42+°'*''^ 


526+''" 


go-^ + 1341 
""^ — 221 


491+561 
^^^-137 


7QQ+777 
' "''-313 


3740 


0.57^ 




46 81+°'i2 


42+26 

— 22 


(5Q+30 
""-21 


80+32 


55+37 


3742 


91 SO + ^'i 1 n 


1 560 Q4.+^'2^ 


9083 cjfi+S-S'* 


1-|ot- + 1915 

1100_3gg 


1 c:q7+3253 
lJO(_57g 


921+1378 

yZl_2gg 


-,540+2177 
lO'i ■3-770 


3745 


1.62 ± 0.44 


118 40+S 5!? 


102 56+0 


90+!o 

»u_43 


113^37 


133+51 

•J 1^-63 


111+55 


3751 


1 5 20 + 3 1 1 


494 86+°'^® 


544 83+°''"' 


422+514 
^^^-139 


536+^*^ 
"-'•-'"-170 


4-^2+415 


5e-,+565 
""^-240 


3765* 


3 65 + 08 






163+io^ 


lOS+lo'' 

i»o_62 


201+1i° 


203+!;5* 


3766 


3 42 + 1 04 


190 83+I^ Sl 


179 08+2 S11 

± I ».UO_Q 04 


155+iP 


189+?i^ 


lOSli-f 


193+o5^ 


3768 


62 + 50 


63 S4+°-l^ 


49 86+'''^^ 


44+27 

— 23 


62+22 


00+33 

00_47 


50+37 


3770 


1 8 50 + 2 68 


561 r)4-+°'^^ 


630 S9+'' 70 

vJOW.Oii -70 


47«+6i5 

^'"-153 


g-,Q+1169 
"J^"-196 


4 5 3+490 

'-too 127 


g37+673 
yJO 1 27T 


3771 


3 43 + 77 


191 19+n'!!i 


179 47+2'SI 

i ' -0.04 


iJU — 66 


190+«?° 
^^''"-60 


19517?" 


194+!;?'' 


3772 


9 07 ± 1 38 


355 83+^ :1? 


370 68+S !? 


304+?il 


377+?l5 

^ ' ' —117 


320+?5? 
•j^u— 100 


394+515 

•-•^^-163 


3773 


2.94 ± 1.07 


173 26+'^'21 


159 98+S '?^ 


i39+!?r 

J^Of- 61 


17n+i?5 
' "-54 


180+E5 


173+ii^ 


3774 


1.29''^ 


102 37+?vSn 

±uz,.o ( _o.09 


86 54+?vin 


1 U-37 


98+S 


119+1S 


95+55 

f'J— 45 


3776 


2 13 + 015 


141 02+S!!? 


125 Td+Vl 

L^o. 1 »_o.07 


llO+'^J 


-LOVJ_44 


153+5f 

^^"^•3-68 


1 36+S? 


3779 


1 08 + 67 

J_ . WJ .. .1... U . vJ I 


91 38+°-^° 


75 80+°'^° 
' ^•'-"-'-0.10 


57+39 
"'-33 


07+60 

-29 


109+*^ 

^"^-56 


84+49 


3782 


1 88 ± 1 65 


130 21+°'Sl 


114 61+2SI 


lOl+'iii! 


125+i" 


144+5! 


124+r5 

^^^-56 


3788* 


3.42 ± 0.10 






155+iP 


189+?i^ 
^°''— 59 


195+7^ 


193+!?^ 


3789 


3 67 ± 58 


199 63+i! !J1 


188 76+2'S11 

j-oo. 1 u_Q 04 


163+122 
J^UJ— 69 


lQQ+237 
J^»»— 62 


202+"° 


204+15* 


3791 


43 80 + 8 48 


972 


1 199 77+3-28 


'vr'7+1228 
' ' ' -239 


-|r|>oy+2187 
±UO ( _3gQ 


g74+919 
"'^-194 


1062+^^^° 

±UU^_gQ2 


3792 




93 53+°-^° 


77 88+°-^° 


gQ+40 
"•'-34 


89+62 


111+*^ 


gg+50 
""—42 


3799 


2 69 + 2 36 


163 70+°"^ 


149 79+0 05 
iiy. ( ^_o.o5 


131+*^ 
^•^^-58 


lgO+167 
^""-51 


1 79+83 
1 ' ^-72 


,g2+102 
^"^-70 


3800 


0.99+ 


86 28"''!!'!! 


70 87+? ?! 
I'J.o' -0.11 


62+^T 


83+54 


104+'*5 


79+46 


3801 


2 44 + 1 00 


153 81+° ''^ 


1 39 21 +'' °^ 


1 22+*-^ 

— 55 


150+150 


164+^'^ 

l^"^-70 


150+"^ 

^'-'"-66 


3805 


2 60 + 75 


160 


145 97+0 05 


^28+86 


155+161 


169+?? 


158+^^^ 


3807 


6.49 ± 1.62 


287 33+^l'2^ 


288 78+2'SS 


243+^21 


298+12'' 


270+i?^ 

' —91 


310+?15 


3810 


24 30 + 9 81 


667 80+°'*^ 

\J\J 1 • U W 1-1 


773 12+^^^® 


559+'^'*° 


797+1454 
-239 


516+®°* 

•JJ^U-143 


75g+847 
' ""-338 


3811 


64 + 1 7 


65 35+S J'o 

uu.oa_g ]^3 


51 24+S!n 


45+^1 

^'-'-23 


64+o1 


84+55 


59+38 


3814 


1 73 + 84 


123 48+?'2I 


107 72+!?'2? 


95+5? 


119+iS^ 

^^^—39 


138+5! 

^•JO_64 


117+55 

-54 


3815 


56 + 21 


60 28+!l ?? 

UU.iO_Q ]^3 


46 63+5 


41+?o 


59+0? 


80+5? 

""—46 


55+55 

"'-'—30 


3819 


92 + 51 


82 37''"!1?} 
o^.oi _o.ii 


67 14+ni! 


59+^5 

^•'— 30 


79+o2 
' ^-27 


100+53 


75+11 

' "-38 


oo^u 


1.22+ 


98 7S+0-10 
yo. ^ o_o.io 


83 ni+°'^° 


70+43 
'•-'-36 


'-'^—32 


1 1 6+*^ 


91+53 






178 S6+°''"' 


iDD.UO_o.o5 


144+102 


-|7g+195 


-,05+94 


179+116 


3853 


4.05 + 1.50 


212.60j:0;EJ3 


203.151H1 


1751^^ 


2131^7* 


91 9+121 
^-1^-80 




3860* 


22.40 + 0.43 






c:qo+728 
000_]^68 


691+if 


407+571 
*y '-138 


719+792 
' 4y-3l8 


3864 


38.70 + 6.35 


898.98llj| 


1093.94+^-^? 


797+1124 
' ^' -223 


9651^3^ 


638l?g? 


992+1216 

yy^-464 


3866 


7.77 + 0.58 


000 qp:+0.08 


330.28lH'^ 


97^+266 
^'^-101 


QQQ + 525 
dJ»_lQg 


296+9f 


qc;q+297 


3867 


23.80 + 3.51 


658.9910;^! 


76i.22i;;;;^ 


(1 = 9+766 
1T3 




c-l 1+598 
044_i42 


746+832 
'^"-333 


3868 


9.05 + 4.13 


355.33 "i^-j^ 


370.07+^';^ 


OQo+310 


376+fi^ 


319lfgl 


394l?f3 


3869 


2.50 + 0.74 


156.22+«;«^ 


141 76+0-06 


124+^5 


i52iir 


166+^? 


153«g? 


3870* 


3.26 + 0.16 






150lif 


183lfg^ 


190l?«g 


187l^f 


3871 


5.28 + 1.06 


251.85irol 


247.59l°|l 


21ll-« 


9 = 7+351 
^0' -80 


2431^^' 


267l??J 


3875 


0.70 + 0.23 


69.46t°;}^ 


55.03_Q j^2 


491^^ 


67+3* 
"'-23 


8S+34 
00-49 


6311^ 
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Trigger" 


HRh " 








Mode[Ep^obsV 


Mode[£p,„6,]s 


Mcan[£;p,<,bs]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


3879 




104 89+° °^ 


89 03+° '"' 
oy.uo_o 09 


'°-38 


100+^'' 

J^UU_33 


121+"'^ 

59 


97+56 
^'-46 


ooou 




19^ nq+o"" 


183 75+0-04 
iOO.<0_o 04 


159+1" 


1 q4+227 


-|qo+i07 


1 q8+i^^ 


3888 


1 8 fin + 3 iifi 


^169 q7+0'^4 


633 Sfi+O ^'O 

UOO.OU Q 


477+618 

— 153 


(510+1175 

197 


455+492 
127 


640+676 


3889 


91 nn + ^ 07 


608 "^ci+O'^^ 


693 37+"'^° 


ciq+688 


(5(50 + 1297 


409+542 

^°^-134 


6q-|+750 

"^1-304 


3890 


1 38 + n fiq 


106 87+°'°^ 


91 00+°"'^ 

»l.UU_o 09 


gQ+48 


102+'^^ 

J->-'Z_34 


1 9q+48 
J^ZO_eo 


qq+57 


3891* 


3 79 + n 31 






167+'^® 

iu' _70 


204+245 


205+"" 


209+'"^ 


3892 


±.iJ\J —1— W.tJ-L 


1 00 YQ+O.O? 

100. <0_o.o7 


118 23+° °'^ 


ir|4+65 
J^'J'i_48 


129+117 


1 47+63 


128+^"® 


3893 


9 1 7 + n OQ 


142 71+0 06 


127 55+0 07 


112+''^ 
11^-51 


-,00 + 131 
J-O0_44 


1 = 4+69 


1 38+*^ 


3894 


1 n 4-0 + fi 93 


388 q-i+O'lS 

000.00 n ig 


410 51+010 


000+356 

ooz_iig 


414+699 
^1^-129 


049+297 
'J^^-104 


*'J^-181 


3895 


4 "17 + 4 1 n 


999 fici+0 03 


000 qi +0.04 

zzz.o±_o.o4 


191+7^ 


909+301 


22(5+136 


940+1^3 
^^"-100 


3899 


4 "il + 9 03 


OOV vo+0-03 
' • ' ^-0.03 


220 13+004 


189+151 


2or,+297 


294+135 


Qq7+171 

ZOI _g9 


3900 


95 + 5fi 


84 14+SJJ 


68 83+2 P 


61+?S 

"1^-30 


81+^? 


102+^^ 


77+45 


3901 


1 1 2 + 76 


93 53+S JS 


77 88+S'iS 


69+o'^ 


89+S? 

"^-30 


lll+*i 


86+52 


3902 




f;q8 qQ+O-98 


81 5 44+i'^5 


rQo+827 
^''•J-181 


7^-1 +1535 
'"1-251 


rqq+642 

>J'J'J-148 


700+897 
'°^-355 


3903 


5 77 + 2 29 


266 54+0 04 


264 53+0 05 

ZU'i.OO_o 05 


224+195 


274+386 
^'^-85 


254+170 


235+220 


3904 


1 8 40 + 1 n 30 


559 in+0'53 


628 97+0'69 


474+612 
' —152 


(5(10 + 1164 
""''-195 


452+487 

^•^^-127 


635+669 


3905 


4.82 ± 0.28 


237 60+'^ ?o 


231 32+2''^1! 

^o±.oz,_o 04 


198+iS^ 


241+319 


232+'f 


249+183 

^^^-104 




9 Q7 4- n 9S 


1 5n 08+0 05 


1 "^fi 99+0 06 
J_ou.zz_o 06 




-147+145 
1*' -47 


161+^4 

l"l-70 


-147+90 

l^'-65 


3908 


d + 2 89 


235 S9+0 03 


228 81+"'°'' 

zzo.o±_o.o4 


106+159 


2oq+3i4 


230+14' 


247+180 

^^' -103 


3909 


1 41 + 33 


108 35+n'SS 


92 47+S-SS 


8I+00 


104+?'^ 


124+!? 


101+5S 


3910 


1.3lt 


103 38+°'°^ 

lUO.OO_Q Qg 


87 54+0'io 

°' -^^-0.10 


77+46 
' ' -37 


99+'^* 


120+4^ 


06+55 


3912 


2 71 + 21 


164 48+0 05 

lUy:.10_Q Q5 


150 55+" °^ 


131+**^ 
1^ 'J 1^-58 


lgl + 169 
1"1-51 


173+ 


163+7°^ 


3913 


9 81 + 99 


1 68 qq+0 05 


154 67+° °'^ 


ior+93 
l^'J'^-59 


1(55+176 


17(5+86 
± ' '-'-73 


167+106 


3914 


1 CO O- 1 OQ 


1 1 3 68+0 08 


97 80+° °'^ 
a/ .ou_o.o9 


0(5+52 
OD_4i 


1 09+** 


1 99+52 


106+62 


3916 


2 15 + 033 


141 87+S'2? 

±l±.o ( _o.06 


126 67+2'2I 

J-ZU.U 1 _o.07 


lll+I! 


137+1^ 

-LO 1 _44 


154+^? 


1 37+?^ 

LOi _g2 


3917* 


1 K 1 f) -1- 1 Ol 






490+511 
^^^-139 


534+983 

"-'•J^-169 


411+413 
^11-118 


558+562 


3918* 








91 + I8I 


9(5(1+357 
^""-81 


245+159 


270+204 
^'"-112 


3919 


4 91 + 3 ^17 


91 7 qq+0 03 


209 11+004 
zuy.±±_o.o4 


lon+140 


91 q+275 


9-1 7+126 

zi r _gi 


226+150 


3921 


38 fiO + fi fi4 


897 50+-'^ ?^ 


1091 83+?SI 


72fi+ii?^ 

' zu_223 


964+??^* 
''"^-330 


637+?f 

""J ' -181 


990+i;?i3 

»»u_463 


3924 


3 54 + 1 5fi 


195 09+"'"*' 


183 75+'''°'' 

±00. ( J_o.04 


159+'" 


194+227 


198+7?'^ 


198+133 


3926 


23 80 + 4 74 


658 qq+0 84 


761 22+11"' 


552+''^® 


718+'*^' 

' -'^°-235 


511+5"* 

"-"11-142 


746+832 

'^"-333 


3929* 


7 62 + 30 






97r|+260 
^"J-100 


qqq+515 

000_iQ^ 


2qq+222 


040+291 


3930* 


15 50 ± 20 






427+5?i? 

-140 


543+lSf 

'-'^^ — 173 


416+*^n 
^^"-119 


568+5!o 

uuo_243 


3935 


26 50 ± 4 69 


705 81+"'^ ?^ 


824 75+''oS 


588+?2? 


768+^552 

1 uo_254 


537+?ln 

00 1 _ ]^4g 


796+22S 

' ^"^-359 


3936 


3.29 ± 0.20 


186 17+",'?1 

±ou.± 1 _o.04 


173 98+2'S11 

± 1 o.»o_o 04 


151+^;"^ 


184+?o° 


191+12° 

^^^-76 


188+i^* 


3939 


2 36 + 72 


150 57+S ;!^ 

LOKJ.OI _0.05 


1 35 79+!! ^!? 

LOO. 1 f _o.06 


119+''! 


146+';^'' 


161 + J! 


147+22 

1^' -65 


3940 


3 71 ± 92 


201 02+51SO 


190 29+^'St 


165+iS^ 

J-UO_0g 


201+^f 

'^"^— 63 


203+iP 


205+if 


3941 


0.77t 


73 44+S Jo 


58 72+^ :1? 

00. 1 12 


52+^' 

^'^ — 26 


71+:^^ 
' -'--25 


92+?S 


67+tl 

yj * 35 


3954* 


9 11 + 29 






304+?i? 


378+'??5 

■^'"-117 


320+?S2 


395+?«! 

o»o_ J64 


4039* 


21.50 ±0.55 








5201™^ 


673+2?9' 


487lf3^ 


7011^^^ 


4048 


8.09 ±0.35 


330.76iro'9 


340.38lo;io 


901 +277 




302l9f 


363l?°g 


4095 


0.931^ 


82.95«:11 


67.69+o" 






101+53 


r6tfg 


4146 


1.32 ±0.47 


103.88tro'9 


88.04tro'g 


77+46 
' '-38 


99lg 


1201*^ 


96t!^ 


4157 


1.01 ±0.20 


87.56«:}} 


72.10irii 




84li 


1051*0 




4216 


3.87 ±0.71 


206.51+003 


196.38j:;^'^l 


170+^f 


2071^5' 


207+ 


■,ir,+146 

^1^-89 


4251 


0.18''' 


28.89t°-}^ 


19.751°;!^ 


i-'-io 


341- 


49+^3 


30lfg 


4256 


1.44 ±0.86 


109.82lO;°o«g 


93.94iro^9 


00+49 

OJ_4o 


1051^5 


1251^6? 


102lfg 


4312 


0.96 ±0.12 


84.99ton 


69.64l°;ll 


611^? 


8lti 


103+^4 


77+46 
' '-39 


4327 


7.70 ± 1.05 


320.49t°:EJ| 


328.061HI 


979+263 
^'^-100 


336tfo°4 


2941^3^ 


qr -1+294 
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Trigger" 


HRh " 


Mean[£;p,o6s]'' 






Mode[£;p,„6,]-f 


Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


4350 


9 1 7 + n 1 Q 


149 71 


127 55+0'07 


112+''2 


00+131 

J^'JO_44 


1 54+'^^ 

l''*-68 


1 38+83 


4368* 








1QQ+62 


125+111 


143+61 
l*'5-65 


1 94+73 

1^^-56 


4388 


1 Q8 + 1 26 


134 60+° °^ 


119 13+°°'^ 


105+'''^ 


13Q+118 


147+64 
1^' -66 


129+'"' 


4556* 


5 1 7 + n 1 s 






208+^^" 

^uo_g2 


254+344 


241+153 
^^1-85 


2(53+196 


4569 




244 78+°''"' 


23q 50+0 04 
zoy.tju_o 04 


204+170 


249+335 


200 + 150 
^•J°-85 


250+192 
^"°-107 


4653 


n Q5 + n 61 


84 25+° " 


68 94+° " 


g;^ + 36 
"1^-30 


gl+52" 
"1-27 


1Q2+39 
J^"^-54 


77+45 
' ' -39 




OQ AO -\- 0'^ 


7^4 9Q + 120 


aqi 1 7+1-68 


624+°" 


010+1675 
-Ly 273 


r(;o+701 
0\)0 157 


Q47+9S6 
"^' -386 


4701* 


4 nil + n 1 6 






17C + 135 
± 1 'J — 72 


91 q+264 

^l'J-67 


9-1 9+121 

^1^-80 


210+153 
ziy_92 


4710 


4 Q1 + n 6Q 


940 43+0 03 


234 53+0 04 
^oy:.uo_o.o4 


2(1(1+165 


945+325 


234+146 


9rq+186 
^Oo_jo5 


4744 


7 74 + 4 OS 


001 c;c:+008 


329 33+0 09 
ozy.oo_o.o9 


Yq+265 
^' J-101 


qqfy + 523 

■JJ' -104 


205+226 
^^"-95 


qr9+296 


4745 


6 44 + 9 14 


985 qo+O OS 


287 12+°'°® 


242+219 


2q(5+-i33 


2gg+189 
^"^-90 


3(10+246 
OUO_ J27 


4776 


21 90 + 2 64 


624 88+9' 12 


715 42+°Al 


526+Ti! 

^^" — 166 


681+3,2f 


491+?oi 
^^J^-137 


709+in 


4807 


79 20 + 54 50 


1420 45+^' 1? 


1866 S0+?-9S 

-LOUU.OU_g 02 


1055+iIP 

±UJO_33g 


1 427+55?^ 

-"^^^ ' -528 


867+3,284 

"" ' —274 


— 712 


4814 


4 11 + 5S 


214 61+° '' ^ 


205 39+0 04 


177+137 

LI '-73 


2lg+268 


214+123 


999+155 
93 


4871 


8 48 + 4 72 


■^40 86+°'^° 


ij ij . t: r\ 1 1 


2QQ+290 


35q+573 

112 


3Qg+246 


376+^^" 


4939 


S 20 + 77 


182 90+° ''*' 


170 42+°'°'' 
±(u.y:Z_o 04 


;^ 40 + 106 


1g1+203 


188+?^ 


1g4+121 
" — 79 


4955 


8 S4 + 2 22 


337 26+° ''^ 


S48 IQ+011 


OQ7+285 
^0 ' -104 


055+563 


3(,7+242 


q7i+319 
•3' J^-154 


4959 


7.48 ± 1.72 


314 61+°'°'' 


S21 04+008 
o^±.uy:_o 08 


2fi7+255 
— 99 


q9Q+505 
■3^y_X02 


290+218 

^"—94 


344+286 

•3^^-142 


5079 


1 2 40 + 6 09 


434 51+0.24 


468 06+°'^® 

'±UO.UU_o 29 


q7i +424 
■J' J^_126 


457+824 
-147 


q7q + 348 

■-"•3-110 


4gg+468 


5080 


45 + 22 


52 39+S Jf 


S9 58+9' J? 


35 + ^n 
OJ_4g 


53+?^ 

"-"•^-19 


72+!! 3, 

' ^-43 


48+25 
^"-27 


5123 


3. lit 


179 60+° °'' 
1 ( y.uu_Q Q4 


166 83+° °" 

-LUU.oo_o 04 


^45+103 

^^^-63 


■177+197 
1' '-56 


185+75 


180+!,f 


5206 


70 90 + 1 90 


1 S2S 47+'^-'^^ 


1718 38+^ *^ 


qqq+1667 


1 34q+2870 

J^'J'±y_493 


g2Q+1214 
fj^u 257 


1 qfiq+1846 
10U0_g7Q 




9fi 1 n + 7 (1"^ 


Dyo.yy_0.9g 


81 5 44+1-35 
Oi0.y:4_j 35 


58'?+*27 
OoJ-181 


+1535 
'"1-251 


rqq+642 

'J'J'J-148 


ygq+897 
'8^-355 




n 4Q + n 9^ 


0^-°' -0.13 


41 78+013 


q7+24 
■J'-19 


55+26 

'-''-'-20 


74+31 

'^-44 


50+35 


5277 


98 60 + 9 OS 


741 05+"'"'^ 


873 n9+l'®° 


(J14+891 
"1^-190 


o(,c + 1642 
''"'-'-268 


555+687 
'-'"-'^—155 


834+965 


5304* 


6 46 + 10 

\) .'-k\j _l_ W.-LVJ 






242+219 


207+434 

( -92 


269+"° 
^"y-91 


3Qg+246 

ouy_j28 


5305 


3 87 + 1 58 


906 51 +0 03 


196 38+° °" 
-Lyu.oo_o 04 


1 7(1+129 


907+251 

^"' -65 


207+11® 

79 


919+146 
^1^-89 


5339 


44 90 + 1 7"! 


Q78 R3+2-27 
y 1 "•"•-> — 2.26 


1 907 03+3-33 


'vol +1235 
'"1-240 


1Q42+2199 

iuy:z_3g2 


(577+924 

195 


1(1(57+1339 
±UU( _505 


5379 


1 4 SO + 1 70 


475 q4+0-32 
'±<o.yy:_o.32 


tJilrU.tJO_Q 4Q 


406+"*'^ 


515+937 
'-'l'J-163 


4Qr,+394 
^""-115 


53q+534 

"■jy-229 


5387 


1 Q6 + 94 


1 qq 7q+0.07 
100. ( O_o.o7 


118 23+°'°'^ 

110.ZO_o 07 


104+65 


12q+ii7 


1 47+63 

l*'-66 


1 98+'7® 


5389 


9 51 + 99 


156 61+0 05 


142 18+°-°^ 
iy:Z.io_o.o6 


1 94+83 


1 rq+155 


166+7® 


1 54+"'^ 

l"^-67 


5407 


3 86 + 65 


906 1 7+003 


196 00+°-°" 
-Lyu.uu_o 04 


169+128 


206+250 


207+11® 

^" ' —79 


919+146 
^1^-89 


5409 


S 2"^ + '^9 


183 qq+0 04 


171 61+°'°" 

± 1 l.U±_o.o4 


149+107 


1g2+205 


1gg+98 
l"^-76 


lgr+122 


5410 


1 1 8 + Q6 

J_._LO —1— \J .iJ\j 


96 70+°- 1° 
yo. (u_o 10 


80 q7+0-io 
ou.y / _o.io 


7, +42 
—35 


09+66 
yz_3j^ 


114+44 
11^-57 


sq+51 
oy_43 


5411 


71 + S2 


69 qn+°-^^ 


55 43+0-12 


40+29 


(70+38 
""-24 


89+^* 


63+39 


5412 


9 96 + 47 


146 46+° °'^ 


131 48+°-°® 
io±.y:0_o.o6 


115+75 


142+137 


158+" 

l'^"-69 


142+*® 

1^^-63 




1 fifi + n 1 

J- .UU ZC U. -LtJ 


1 9n oR+o os 


1 04 45+0-08 
iU'±.'±0_o.o8 


02+56 
y^_43 


115+97 


1 qc:+55 
l'J"-63 


1 1 3+®® 
'3 — 52 


5415 


1 74 -1- f) on 


1 93 q3+0 07 


108 18+°-°* 
1UO.±0_0.08 


95+58 
yj_45 


liq+102 


1 38+57 


117+®° 
11 ' -54 


5416 


9 98 + 43 


147 9q+o'o6 
.^y_o.o6 


1*^2 34+0-06 
ioz.oy:_o.o6 


116+'''' 


143+139 


1 58+^2 
l'^"-69 


1 43+87 
l^'3-63 


5417 


4.71 ±0.19 


234.12l°;°o33 


227.37l°'°l 


195+if 


237+^" 


229+^f 


245+178 
^^"-102 


5419 


0.95 ±0.21 


84.37+;;n 


69.04l°;li 


6lli? 


811^7 


102+^4 


77+45 
' '-39 


5420 


6.75 ± 1.50 


294.63l°o;°o« 


297.37l°;°6 


249+9f 


306l"9f 


275+if 


319t?f2 


5421 


2.36 ±0.28 


150.571°;°^ 


135.79l°;°6 




146+lf 


1611^;; 


1471°° 


5423 


1.22 ±0.98 


98.78t°:}° 


83.0ll°;l[! 


7q+43 
'•-'-36 


94+^» 


1161^1 


9llf4 


5425 


20.10 ±6.90 


591.57l°o:«g^ 


671.08lg;f2 


500lf5^ 


644+1252 

"^^-208 


47215^^ 


679+722 
"'^-295 


5427 


2.23 ±0.36 


145.22l°;°o« 


130.17lg°^ 




141+if 


1571^° 


141+85 
1^1-63 


5428 


0.58 ±0.55 


61.43t°:}^3 


47.671°;!^ 


42+2^ 


601^1 


81 +32 


5(5+37 
"O_30 


5429 


5.16 ±0.80 


248.18l°'°ol 


243.38l°'°l 


207+1^" 


253l?f 


240lgf 


2(52+196 


5433 


4.88 ± 1.09 


239.49l°;°o3 


233.46lg°l 


2001^ 


243i?f 


234l^f 


9r9+185 
^O^_105 
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Trigger" 


HRh " 










Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


5434 




245 40+° °* 


240 21+° °'' 

Z'tU.Zl_Q Q4 


205+170 

ZUJ_gi 


250+336 


000+151 

ZOO_g5 


259+192 
zoy_io7 


5436 




47 75+°-" 

^' • ' ^-0.14 


35 52+° " 

OU.UZ_o ]^3 


09+21 

•JZ_i7 


49+21 


g7+30 
"' -41 


44+34 

— 25 


5439 




480 

y:OU.±0_g 33 


526 00+° ''^ 


410+"°^ 


519+949 
'Jl^»-164 


403+399 
^"■^-116 


544+541 

^^^-232 


5443 


1.02^ 


88 n+0-11 


79 63+°'^^ 


"^-32 


04+56 
°^-29 


106+*° 


01+47 
Ol_4o 


5446 




101 86+°''° 


86 04+°-^° 


'"-37 


07+72 
-32 


110+46 
440-59 


94+54 
^^-45 


5447 


40 ± 13 


48 06+n 


35 80+^1' ?o 
oj.ou_Q ]^3 


32+2i 


49+22 
^^-18 


68+2? 


45+2! 


5448 


77 10 ± 24 00 


1396 28+f Sll 


1829 26+I'P 


±U'±±_332 


1408+^^?* 

±'±uo_520 


858+i?^'' 

OiJO_270 


1420+l^f 


5450 


8 02 ± 81 


328 93^*^ ?S 


338 18+S'^!! 


280+^^0 


346+'^^? 

".■^"-107 


301+?33 
'-'"^ — 96 


361+?'^I 


5451 


2.54 ± 0.19 


157 81+°'^^ 


143 45+n 


125+?* 


154+if 


167+ J? 

J^u 1 _7i 


155+?? 

^'-'^ — 68 


5452 


5 50 + 2 00 


258 50+S Sl 


255 25+^-St 


217+if 

' -85 


265+of 


248+iS^ 


275+?°? 

z ( 0-114 


5453 


7 64 ± 3 57 


318 8Q^S S? 


326 15+S'^^ 


271+?" 

^ ' .'- — 100 




293+??3 
-^y^— 95 


349+??? 


5454 


1.53 ± 0.66 


114 16+^-^! 


98 28+?Vno 

^"•^" — 0.09 


86+5? 




129+5? 

^^^—62 


107+?? 

' -50 


5456 


3.60 ± 0.76 


197 19+^-^1 


186 07+nn^l 

j-uvj.u ( _o.04 


161+11^ 




200l^f 


201+o2® 

^'-'.^ — 85 


5457 


7.94 ± 0.92 


326 83+n 


335.66+0 10 


r)rTQ + 272 

^ ' " — 102 




299+?«^ 

'^'-^^ — 96 


359+252 


5458 


0.69^ 


68 89+S !? 


54 50+S i^ 


48+?? 

™-25 


67+23 


88+2^ 


62+2? 

^^ — 33 


5459 


1.81^ 


127 09+'^ ?I 


111 41+i! '^? 


98+^1 

f o_4g 


122+iS^ 

J-ZZ_4Q 


141+?*' 


121+Ii 


5461 


8 84 + 3 94 


350 04+'?'^^ 


363 65+?'^? 


2Q8+3°? 


370+'^?! 


316+?n*' 

^ ^— 99 


387+222 

' -160 


5462 


3.11^ 


1 79 60+°'°"' 


166 83+° °'' 

J-UU.OO_o 04 


145+103 

l^^'^-63 


1 77+197 
^' '-56 


105+95 


180+7" 


5463 


« no -1- fi 7n 


973 86+°'°^ 


273 04+° °^ 
z ( o.uy:_o.o5 


r,qi +204 
^•J 1^-89 


9S9+404 

^(j^ gy 


9fifl+i^* 

89 


204+229 

zat-121 


5464 


7 86 + 75 


324 73+5 S? 


333 13+0 

000. ±o_o 09 


276+?S? 
^'"-101 


341+531 
•J^^-106 


297+??® 

'^'^ ' —96 


356+2?2 




n 7^1^ 

U. ( o 


( zi.Z < _o.i2 


^7 RQ+O l^ 
0' •O'J-0.12 


1:1+30 

Jl^-26 


70+40 
"-'-24 


01+35 
^4-50 


66+*° 

OD_34 


5466 


84 + 71 


78 07+°'^^ 


63 06+°'^^ 


5(5+33 


75+46 
'"J-26 


96+37 

'-'^ — 52 


71+*^ 

' 4-36 


5467 


90 40 + 3 38 




678 i=;4+°-*5 


5Q4+671 
^"^-160 


ggO+1267 
UOU_2io 


475+530 

' ^ — 133 


(570+732 
"' °-298 


5469 


8 49 + 1 89 


341 19+°1° 


359 85+°'^^ 


201+291 
^•^ 1^-105 


360+5'^^ 


309+246 


3^g+324 










(711+886 
"1^1^-189 


801 +1633 
oUi_267 


i:cc:+683 
"-"^^-154 


030+96O 

OOU_377 


5471 


111 nn + Q 07 


1 769 97+'''82 


9400 fi4.+l2 °-^ 
z'±uu.uy:_j^2.86 


1 244+2°°'5 


if;o5+3540 
lUOU_g4g 


003+1499 


1684+2*** 

lUO'±_g4g 


5472 


1 yn -1- f) 41; 

±. t\J _1_ U.^i^J 


1 99 1 n+°°* 


106 qo+O OS 

lUU.OZ_o.08 


qo+57 
^0—44 


117+99 

l^l^'-38 


1 36+5^ 


1 1 5+*^'^ 

— 53 


5473* 


6 99 + 44 






255+^^* 


3;^4+471 
■^^^-97 


230+205 


007+267 
' -135 


5474 


79 + 24 


74 7«+0-i2 

' °-0.12 


59 07+012 


53+^7 


79+42 
' ^-25 


03 + 36 


68+*^ 

^"—35 


5475 


5.77 ± 1.04 


266 54+° °4 


264 5S+° °^ 
zuy:.uo_o.o5 


224+195 


274+386 
^'^-85 


254+170 


285+220 

ZOU_iig 


5476 


1 68 + 39 


121 18+°°* 


105 qq+0 08 
iu<j.oy_o 08 


qo+57 
^'-' — 44 


11(5+98 


1 36+5'^ 

4O0_g3 


114+67 

— 53 


5477 


61 00 ± 92 


1202 24+o ?S 


1536 03+Ml? 


925+i^?^ 

»^0-289 


1246+?*^!^ 

^^^"-448 


778+io?° 

' ' °-235 


1264+if2 


5478 


2 33 ± 43 


149 34+S'2? 


134 50+2 I?? 


118+n 


145+if 


160+J2 

J^U"— gg 


145+!? 


5479 


2 89 + 31 


171 37+nSl 

i ' J^-'J' -0.04 


157 94+2'?^ 


138+?^ 


168+i^^ 

J^"" — 53 


179+^^ 


171 + 1?® 
i < i - 74 


5480 


51 ± 17 


56 80+S Jo 


43 50+^1 J? 


'-''^ — 20 


56+?I 

^"—20 


76+2^. 

' "—45 


52+2? 

'-'^ — 28 


5482 


2 94 + 69 


173 26+S Sl 


159 98+!3'?^ 


139+^1 

iO»_gi 


170+185 


ISO+E'J 

1^<-'V7_y4 


173+1!,^ 
4 ' 0-74 


5483 


0.62^ 


64 24+!l'^? 


50 22+'^'^? 


44+?I 

23 


63+2? 
"0—22 


83+22 


58+2* 


5484 


4 78 + 59 


936 q4.+0"3 


229 88+'°'°'' 

ZZry .00_Q Q4 


107+160 

' -79 


240+75® 


901 +142 
zoi_g4 


948+1*1 
^^°-103 


5485 


6 84 + 3 99 


297 14+!^'S? 

Z»( .J-'±_Q Qg 


300 32"^? *?! 


252+??^ 


309+nf 


277+?2^ 

z 1 1 _92 


322+?5i 

ozz_i33 


5486* 


5.35 ±0.09 






213t|f 


260+8^^ 


245l^r 


269+1?? 


5487 


0.43''^ 


50.67t°:ll 


38.07l°;1^3 


34lf8 


51+23 

04-19 


70lf2 


471^2^ 


5488 


8.99 ±5.54 


353.82lo;" 


368.24l!5;i^ 


009+308 
OUZ_iQg 


074+6O7 
'J'^-116 


318lfg° 


392lfg| 


5489* 


4.64 ±0.16 






193+J,f 


9qc+306 


2^»_g3 


040+176 
^^^-101 


5490 


1.02 ±0.36 


88.1lt°:}} 


72.63+on 




04+56 


106+« 




5491 


2.20 ± 1.74 


143.97t°;°Q«g 


128.86i°;°i 




139lif 


issifg 


139l*g* 


5492 


11.70 ±2.29 


418.68t;^'2i 


448.2ll°;f5 


358tt"2^ 


44911^1 


0^:^0+330 

OUO_;LQg 


470+443 
^"J-197 


5493 


2.79 ±0.70 


167.56t°;°Q^ 


153.85t°;°^5 


104+92 




175+^3 


166+^7°^ 


5494 


9.00 ±4.61 


354.07+0" 


368.55i^i^ 


000+308 
•JUZ_iQg 


q7r+607 
■J' J-116 


318+fg° 


302+344 

o»z_ig3 


5495 


2.54 ±0.63 


157.8lt°;°^ 


143.45t°;°« 






167+^? 
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Trigger" 


HRh ' 




Mean [Bp, 1'' 


ModelEp^obsT 


Mode[Ep^obsY 




Mean[Ep^obs]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


5497 


0.63 ± 0.42 


64 76+2 !o 


50 70+!? lo 

"JU. 1 u_o 12 


45+?' 

^^ — 23 


63+34 


84+'52 


59+?? 


5498 


15.30 ± 12.20 


496.94+Q37 


547 50+S 


424+5iI 

^^^-139 


538+'^?^ 


414+f;* 

^^^-118 


563+S^? 


5499 


23 00 ± 5 19 


644 75+S-I^ 


742 05+V2I 


541 + Itn 


702+i^2^ 

1 u^_229 


503+552 


731+?2? 

' '-'^-325 


5500 


10.80 ± 2.08 


397.81+Q 17 


422.23+021 


340+?I2 

0'41-'_iig 


425+1^4 

-tz.o_i33 


349+?2I 

^^^-105 


445+f" 

^^'' — 186 


5501 


2.03^ 


136 76+2 SS 

-LOU. 1 U_Q Qg 


121 36+i-?l 

±z,±.ou_Q 07 


106+^1 


132+1?^ 


149+?S 


131+'? 

J^oJ^-59 


5502 


633 00 ± 216 00 


5358 68+^J'^? 


8796 06+^^^^ li 

1 £;U.UU_iii gg 


2748+^i'jS 

^ ' ^°-1047 


3514+7612 

OOi'±_i47g 


1818+?52* 


3416+6926 
"-■^^"-1555 


5503 


0.35^ 


44 65+S !l 


32 85+2'^? 


30+?2 

ou_ig 


46+J? 

^'-'-17 


64+=J2 


42+2! 


5504 


Q.'S + M 




69 10+°-" 
uy.±u_o 11 


gl+36 


g1+52 
"1-28 


JQ2+39 


77+45 
' ' -39 


5505 


6 10 + 1 93 


276 


275 74.+°-°5 


900+207 

^■^■J-go 


235+409 
^""^-88 


262+180 


906+232 
Ztiu_i22 


5507 




'"•^"-0.11 


CO 45+0.11 
oo.y:j_o 11 


55+33 


75+46 


97+37 
^' -52 


71+43 
'1-36 


5508 


f) «-| -1- f) CO 


63 51+013 

D0.01_Q 13 


49 56+°-i2 


44+27 
— 23 


62+33 


00+33 
00_47 


50+37 


5509 


,5 12 + 1 01 


246 QS+O-O-i 


241 97+°-°* 


206+^'^ 


252+^*° 

ZOZ_7g 


900+152 
^■^^-85 


261 + 194 
^"1-108 


5510 


1.03 ± 0.68 


88 66+!!;!; 


73 16+°" 

' 0. -LU_o 11 


64+i 


85+" 


106+55 


81+!' 

"^—40 


5512* 


8 50 + n 35 






201+291 
Z»i_i05 


o^r, + 574 
112 


OQq+246 


07^^+325 
•J"J-156 


5513 


4 55 + 4 27 


229 01 


221 58+2'?f 


190+77^ 


232+5f 


225+i?'^ 


239+!I? 

Z03_ioo 


5514 




1 70+0.07 
±00. /O_o 07 


118 23+° °' 

±±O.ZO_o 07 


1^4+65 


129+"' 


147+63 


128+'^ 

l-^"-58 


5515 


3 58 + 92 


196 49+'' °'' 


185 29+° °* 


160+"° 


106+230 


199+108 
i3f _78 


200+135 


5516 


1 SQ + n 6Q 


130 65+° °'' 


115 06+° °' 


-irii+eS 
J^uJ^-47 


126+112 


144+61 


125+''* 


5517 


2 23 + 67 

^.^<_i _i_ yj.xji 


145 22+2-S5 


130 17+225 


114+1^ 

— 52 


141+;^ 

J^lJ^-45 


157+12 

1^"^ ' -69 


141 +?S 


5518 


3 68 + 32 


199 98+2 S1 


189 14+2-2! 


164+i?2 


1 99+?2' 


202+ii^ 


204+i«^ 


5523 


2 1 6 + 30 


142 29+2-S5 


127 11+2-2^ 

±i 1 .-Ll_o 07 


111+'^ 


138+;^ 


154+?o 


1 37+?? 

iO 1 _gi 


5524 


1.29^ 


102 37+°Al 


86 54+2-^2 

ou. J'±_o.io 


' "-37 


98+Io 

0*0 33 


119+*2 


95+f 


5526* 


4 43 + n 98 






-,07+148 

1°' -76 


227+291 


999+132 
zzz_g2 


234+168 


5527 


56 70 + 3 08 


1 147 39+5 S^ 


1454 52+t2i 


89i+;,ts' 


1197+2547 
J^J^y ' —427 


754+i2'* 
' ^^-225 


1217+1592 
^■^^ ' —589 


5528 


29 60 + 4 68 


757 50+i ?i 


895 69+M2 


626+°iS 

UZU_ig3 


822+i?**^ 


565+12! 


"'-'1-387 


5529 


9 01 + 1 82 


354 32+?n 


368 85+2-12 


302+^2? 

OLIZ_iog 


375+?°? 

•J ' ^-116 


319+n2° 

'^l^''-99 


392+?!! 

•^^■' — 163 


5530 


69 + 07 


68 70+012 


54 32+°-i2 

0'±.OZ_o 12 


48+29 


67+37 
" ' -23 


88+34 


62+39 


5531 


1 30 + 24 


102 87+°-°^ 

lUZ.OJ _o 09 


87 04+°-^° 
oi .uy:_o 10 


77+46 
' '-37 


98+'^ 


119+47 

11^-59 


95+55 


5532 


1 80 + 2 58 


397 81 +°'i'' 


422 23+°-2i 


340+370 

oy:u_iig 


425+724 


049+307 
"^^^-105 


445+411 

'±U-186 


5533 


57 00 + 4 67 


1 1 51 26+3-^' 


1460 25+-*-°^ 


893+1462 
0»0_27g 


1201+2554 
J^ZU±_42g 


756+1077 

1 J>J_226 


1991+1598 
J_zzi_5gi 


5534 


1.24 ± 0.14 


99 82+° °^ 

3».o^_0 09 


84 02+°-^°' 

0'±.UZ_o 10 


74+44 


95+70 


116+^"^ 


09+53 
="^-45 


5536 


1.90^ 


131 10+°°'' 

101.1U_o 07 


115 52+°-°' 

110.JZ_o 07 


ini+63 
J^uJ-_47 


126+113 


144+61 


125+'* 


5537 


20 30 + 1 fl 90 


595 -^o+o-es 
oyo.oz_o g3 


676 06+°-** 


rr,o+668 

J^j-ieo 


540+1262 


474+528 
^'^-132 


676+729 
0"J_297 


5538 


11 80 + 1 97 


420 Qfi+°-2i 


451 06+°-2'^ 

■iO±.uu_Q 26 


360+*°'' 

ouu_i23 


452+787 

^^^-142 


364+333 

•^"^-108 


473+447 


5539 


1 1 3 + 86 


94 06+°'^° 


78 40+°-^° 

(0.'±U_o 10 


gQ+40 


qn+63 
•'"-30 


111+43 


86+5° 

""—42 


5540 


2 55 + 96 


158 20+° °^ 
±OO.ZU_o 05 


143 87+°-°'' 


126+84 

l^^"-56 


154+157 


168+!^° 


155+°' 


5541 


2 57 + 63 


1 59 00+° °^ 
ioa.uu_o 05 


144 7i+°-°'5 

1^^- ' 1-0.06 


1 26+*^ 


155+159 


168+?? 


156+°' 


5542 


8 1 7 + 92 


332 85+° °'' 


342 88+°-l° 


noQ+2S0 
ZOO_io3 


05Q+552 

OOU_io9 


303+237 


366+312 


5543 


25 1 + 1 9 90 


681 76+2 ;!5 

UO-L. ( U_o 92 


792 02+}-?5 


570+*2i 

^' ' ^^-178 


742+3,lf 

' ^^-244 


524+?f 

^^^-145 


771+??? 

' ' 1-345 


5545 


6.74+1.46 


294.351":°^ 


297.04l°-.°« 


249t2gf 


306t«* 


275+lf 


319l?«3l 


5546 


44.10 + 14.10 


977.211^-^^ 


1205.89ll.IJ 


7801^1^4 






loeel^^of 


5547 


41.80 + 6.96 


944.3412;°° 


1158.66l|g3 


758t^Jf 






1035ll2f 


5548 


1.79 + 0.22 


126.20+^7 


110.49l°-.°« 


971^° 


191+105 

1^1-39 




120+1° 


5551 


1.07 + 0.20 


90.84l°;i°o 


75 27+°-ii 

/O.Z(_o 10 


66lf3 


87lfg 




831*4? 


5554 


9.41 + 0.90 


364.29+gi^ 


381.00+15-1^ 


oil +323 
•Jll-111 


3861"* 


326^271 


404l?fg 


5555 


1.31 + 0.33 


103.38l°;| 


87.54l°:l° 


77+46 
' '-37 


99+74 


1201S 


96li| 


5556 


1.35 + 0.89 


105.38+009 


89.52+°:| 






12ll^g 


981^? 


5557 


1.33''^ 


104.38t°i°o° 


88.53_o;o9 




100+33 


121+*' 


971^6 


5559 


12.90 + 3.80 


445.62l°;26 


482.07l°o-.i 


001 +440 
J8i_i29 


480tf,t 


3811??? 


503l*2?«2 
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Trigger" 


HRh " 


Mean[£;p,o6s]'' 






Mode[Ep^obsV 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


5560 


23 nn + 1 QO 


644 75+°-'''^ 


742 05+-'-'°'^ 


541+744 


7r|9+1393 
' Ui_22g 


503+5*3 


70-1 +809 
' 'Jl-325 


5561 


1 23 + n 1 5 


99 30+° °'^ 


83 52+°'i° 


74+43 
'^-36 


95+®'' 
•^^-32 


116+*5 


02+53 


5562 


26 Sn + fi 43 


710 Q1+103 


831 70+-'-'''^ 


501+846 
^^1-184 


y7Q + 1565 
' '"J-256 


540+654 
"-•^"-150 


802+''i'' 

°"^-362 


5563* 


3 04 ± 13 






143+i?° 


174+192 


183+?? 
-•-""— 74 


177+"5 

i ' ' -76 


5564 




1 1 31 82+^'^5 


1431 dQ+*-''^ 


gg-^ + 1438 


11g3+2516 


7/1 7+1061 
-222 


1204+1569 

^^"^-581 


5565 


0.52^ 


56 94+° "' 


43 f;s+° i^ 

^•-'•"'-'-0.13 


SQ+24 
■J •'-20 


57+27 
^' -20 


7g+31 
'"-45 


52+3® 


5566 


6 58 + n 66 
yj.ocj _i_ w.uu 


289 S7+0-05 


291 77+006 

( 1 _o.06 


245+224 


301 +'''*3 


979+193 
^ ' ^ — gi 


qi q+251 


5567* 


7 16 + 012 






259+244 


Siq+483 


2g4+2io 


qqq+274 
137 


5568* 


29 20 + n 50 






C91+906 
"^^-192 


gir + 1666 
o± J_272 


5g2+®9'? 


g44+981 
°^^-384 


5569 


65 + 32 


66 01 +013 
OO.Ul_o.i2 


51 84+°'^^ 


46+28 


64+35 


gr+33 


60+32 


5571 


4- 74-\- ^ 28 


235 08+° "^ 


228 45+0'°'' 


106+159 


230+313 
^oy _74 


200+141 


24g+180 
^^"-102 




4 01 _|_ 1 on 
4:.0-L nz _L.OU 


9Q7 oq+0 03 


230 qfi+0 °'' 
zou.yu_o 04 


iqa+161 
±yo_7g 

425+5^? 


241 +318 


909+143 
^•J^_84 


24.Q+182 
^^^-103 


5573 


1 5 40 + 6 11 


499 01 


550 n+itl 


541 + ^??° 


415+f? 


566+?T? 
uuu_242 


5574 


2 1 3 + 34 


141 02+SH? 


125 79+?'?Z 


110+'^? 

11^-50 


1 36+??* 


153+?f 


1 36+S? 


5575 


3 49 + 19 


193 32+S'21 


181 81+?-?1 

-LO±.O-L_0 04 


158+«l® 


192+??"' 

^^^-60 


197+ 7?5 


196+!;?2 


5576 


24.40 ± 12.60 


669 55+S o? 


775 49+^!? 


560+TS? 


729+3,t?* 

( z,t;_23g 


517+?1? 

' —143 


758+f^2 

' 339 


5581 


94 + 89 


S3 SO+O-ii^ 


68 50+° " 




80+27 


102+39 


7g+45 
'"-38 


5585 


5 1 4 + 59 


247 56+°'°'' 

-^"-0.04 


242 68+° °"' 
^y:^.uo_o.o4 


2(17+173 
1 _g2 


253+3'" 


240+153 


2gl+195 
^"1-108 


5589 


71 + 27 


69 7a+0 i2 


55 S2+°'i2 


40+29 
^^-25 


68+38 
""-24 


89+3* 


63+39 


5590 


66 + 23 


UU. ( ^_o.l2 


52 50+°'^^ 


46+28 

™-24 


65+^5 

"^-23 


86+33 

""-48 


6O+3I 


5591* 


7 50 + 20 






2gg+256 


Qqfi+506 
•JOU_iQ2 


201+219 


344+287 
"-•^^-142 


5592 


5.21''' 


249 Tl+o o* 


245 14+0'04 


200+175 


255+3'i® 


242+155 


264+198 

^"^-109 


5593 


3 03 + 33 


176 63+° °* 


163 62+0 05 
±UO.UZ_o 05 


142+100 


174+191 

l'^-55 


183+^^ 


177+114 

1 ' ' -76 


5594 


2 1 2 + 95 


140 60+° °® 


125 35+° °'^ 


110+''° 
11*^-50 


1 ofj+128 


153+®'' 


1 36+*2 

^■^"-61 


5595 


19 10 + 4 14 


572 


646 02+0 '''' 


405+633 


^.90 + 1201 
"^•^-201 


460+5°3 

^""-129 


650+®^^ 


5597 


6 69 + 42 


292 96+'^ 5!? 


295 40+? ?S 


248+??* 

— 94 


304+^?° 


274+196 


317+255 
•^^ ' -131 


5599 


25 20 + 2 72 


683 50+? ?? 


794 38+i'?I 


571+**?t 

^ ' -"--178 


744+if5 

' ^^-245 


525+??^ 

^''^ — 146 


773+?I? 


5601 


5 22 + 29 


250 02+?'?l 


245 49+?'?11 


209+iI'^ 


255+?f 


242+i!;?5 


264+1®? 

^"^-110 


5603 


15 80 ± 1 60 


507 25^S o? 


560 79+? r? 


432+5?? 


550+l?f 


420+f?? 


575+??? 

^ ' ^—247 


5604 


1 3 60 + 59 




501 45+??? 

ou±.'ij_o.3g 


394+"?? 

•J •'^-132 


407+896 
-157 


391+?^! 


521+?3,? 

oz,i_22i 


5605 


l.ggt 


130 21+?'?l 


114 61+??! 

±±y:.u±_o.o7 


101+?? 


125+i!^ 


144+?! 

1^^-65 


1 24+r? 


5606* 


4 73 + 29 






195+i?° 


238+?^^ 


230+00^ 


246+ln? 
^^"-102 


5607 


19 70 ± 1 65 


584 02+?'f? 

UO'±.UZ,_Q gQ 


661 09+?!? 


494+?5i 


636+i??^ 


467+515 

™ ' —131 


663+!i? 


5608 


3 62 + 96 


197 89+?'?i 


186 84+?'?1 
±ou.oy:_o.o4 


162+i?° 


1 97+??3 

-62 


200+1?^ 


202+!?® 


5610 


84 ± 29 


78 13+?" 


63 12+?" 


56+?? 


75+:^« 

' '-'-26 


96+^! 

— 52 


71+t? 

' 1-36 


5612 


40 50 ± 5 88 


925 47+"'^ ?? 


1131 68+??? 


745+J,i?^ 


991+??f 


651+?I! 

"^^^-186 


1017+1??'' 

J^Ui 1 — 47g 


5614 


6 37 ± 03 


283 93+? ?^ 


284 79+?'?? 

z,o'±. 1 »_o og 


240+??® 


294+^?* 
'^»'±— 91 


268+i?'' 

-^UO— 90 


306+?o? 

ouu_ J26 


5615 


0.32'' 


41 76+?-!l 


30 38+? J? 

ou.oo_o 13 


28+^? 


44+li 


62+?? 

"'^ — 39 


40+?? 
^u 23 


5617 


9 50 + 51 


366 51 +013 


383 71 +0 15 


qi 0+326 

•Jl'J-111 


ogq+640 
121 


097+273 
■J^ ' -101 


407+362 
^"' -169 


5618 


18.00 + 5.22 


551.30+°;^,° 


618.061^6^ 


4681?°? 


600+l^f 


447+479 
^^'-126 


6261®?^ 


5619 


9.53 + 4.82 


367.25+;5i^ 


384.62l°;i^ 


314+??^ 


390+?*? 


090+274 


408l?®7* 


5620 


3.33^ 


187.6lt°;°l 


175.55+0 04 


152i^^° 


1861^^^ 


192+^°^ 


189tg?5 


5621* 


5.41 + 0.11 






21 4+182 


262+3?i 


246ir 


979+206 
^'^-112 


5622 


0.44 + 0.22 


51.19t°:}l 


38.53j:°;1^3 


04+22 


52+24 


71+30 
' 1-42 


47+34 
^'-26 


5624* 


7.28 + 0.74 






262i-« 


090+491 
■J^O-lOO 


286+93^ 


007+278 
-139 


5626 


6.55 + 3.52 


289.03+°J 


290.77i°;°6 


244t^f 


300l*f 


271+^?3 


qi 9+250 
■^1^-129 


5627 


0.49^ 


55.52 Q -j^g 


42.36l°;1^3 


qo+24 


55+2® 
^'-'-20 


75+31 




5628 


4.15 + 0.17 


215.94+°;°33 


206.88l°'°l 


178l7f 




215+1?* 


223tjf 


5629* 


3.77 + 0.11 






166l7o5 




20511^3 
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Trigger" 


HRh " 


MesLn[Ep^obsY 






Mode[Ep^obsV 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


5631 




77 94+012 


69 98+0 11 


55+32 
^'-'-28 


74+45 

'^-26 


qfj+36 

— 52 


7Q+42 


5632* 


97 SO + 1 Q9 






rqQ + 858 
^^°-185 


^700+1587 
'0^-259 


545+664 
"-'^>J-151 


811+930 


5633 


J- . UO _1_ ±. 1 o 


1 33 oq+0.07 


117 78+°'°'^ 


ir|0 + 65 


128+116 

I'^O- 42 


146+63 


1 98+^6 


5634 




48 14+0-i'i 


35 86+°'^^ 


09+21 
o^_17 


49+22 
^^-18 


(58+30 


45+34 


5635 


4 60 + 1 52 


230 69+°"^ 


223 30+^^ 04 


192+^^" 


233+"^°*^ 


007+137 
^z, { _g3 


241+174 
^^1-100 


5637 


5 1 7 + 67 


248 48+°''"' 


243 73+0.04 


208+^^" 


254+344 


941+153 


253+196 


ouoo 


iJ .yJO ZC '-k.'-t'-t 




QQC 99+0.16 
000. Ig 


QI fl+331 
Ol0_112 


393+650 
oyo_i22 


QQn+277 
•50U_ioi 


41 9+368 
*1^-171 


5640 


9 08 + 1 1 Q 


1 38 qn+°'°® 


123 58+°'°'^ 


1QO+69 
HJ<5_5o 


134+125 


151+66 


134+80 

^■^^-60 


5642 


Q CO f) Qfl 


194 38+° °* 


1 82 Q7+0'04 


159+117 


193+226 


198+106 


1 07+133 
if 1 -84 




i .o i zc u.4:y 


311 64+°°^ 


qi 7 ro+0.08 
0± ( .UZ_o 08 


9(35+252 


02«+497 


988+215 


Q4n+282 


5645 


1 Qf; _|_ n 


1 00 ^70+0.07 

100. (O_o.o7 


118 23+° °'^ 

±±O.ZO_o.o7 


i'jy:_4g 


129+"^" 
i^y_42 


1 47+63 


128+'® 

l-^°-58 




^.yjl. ZC J..Ui7 


91 1 9fi+003 


901 65+°°'' 
ZUi.DO_o.o4 


1 74+133 

i/it_72 


01 n+261 
^1^-66 


01 1 +120 
^11-80 


218+151 


OU^ 1 


77 1 n _|_ 1 4 on 


1 "^qfi 9a+4 94 


1 89q 9fi+^-^^ 


1041+1747 
iU4i_332 


1 408+2^^" 

iWO_52o 


858+1267 
OOO_270 


1420+1949 

i4ZU_702 






99 4fi+° i° 


76 84+°'^° 


68+"° 

33 


88+61 

°°-30 


110+*2 


85+49 
"0-42 


5650 


49 40 + 1 ^ on 


Q59 08+^1^ 


1 1 71 n4+'^-i-' 


764+1200 

'"^-235 


IQia+2143 
lU10_3g2 


(5(55+900 

ODO_i9o 


IQ40 + I299 
lU^O_4g2 


5654* 


6 OS + 1 






909+2O6 
— 89 


004+408 
^o'±_g8 


0(51+179 


90(5+232 
Z,»u_i22 


5655 


1.12 ± 0.47 


93 53+S-^S 


77 88+°,'^°, 


69+o'^ 

'J»_34 


89+S? 


111+*! 


86+52 

o^_42 


5664 




183 QQ+0 04 


171 61+°°" 


149+107 


igO+205 


189+98 

io»_7g 


185+122 
l°o_79 


5667 


S 50 + 1 22 


193 67+0.04 


182 20+° °'' 


158+"*^ 


193+224 


ig7+106 


1 07+132 
If' -83 


5669 


1 "^7 + ^9 


106 38+° °^ 


90 5l+° 09 


80+"'' 


1 09+'* 


1 00+48 
1^^-60 


99+57 


5697* 


47 + 07 






07+23 
•J ' -19 


54+2^ 

"-"^-19 


74+^5 
' ^-44 




5704* 


9 11 +010 






109+™ 

1^^-50 


1 36+"'^' 
J^'JU_44 


152+67 


1 35+*"' 


5706 


9 44 + '^1 


153 81 +'^ ?^ 


139 21+2 SS 


122+55 


150+io° 

i JU_4g 


164+ IS 


150+?« 


5711 


1 4 90 + 96 


488 60+? ?^ 


536 79+? 'Ji! 


417+^5!^ 

' -138 


529+?Io 

'-'^^—168 


408+*°5 

'±UO_ii7 


OJ^-236 


5713 


9 97 + 99 


146 88+2'25 


131 91+2'S2 

J-O±.»-L_0 og 


116+''S 


142+';2® 


158+In 

i JO_g9 


143+?I 


5715 


0.38+ 


46 73+° " 

'iU. 1 O_o.i4 


34 64+°'^^ 


o-,+21 
■Jl-16 


48+21 


(5(5+30 

""-41 


40+34 
^■^-25 


5716 


54 + S7 


58 ^s+o-ia 


45 n7+° i^ 


4(1+25 
^^^-21 


58+29 

00_2i 


78+32 
'"-45 


c;q+36 
O'J-29 


^71 s 


9 41:; _|_ 9 nc 


1 54 61 +° °'^ 

iOy:.Di_Q Q5 


14n nfi+° °^ 


1^^-55 


1 51+15^ 

101_4g 


165+'6 


151+93 
10i_g7 


5719 


3 49 + 64 


190 83+S Si 

-L — 0.04 


179 08+2'S1 

± 1 ».uo_o.o4 


155+iP 


189+59® 


195+7?^ 


193+iF 

J^f'J-82 


5721 


9 05 ± 78 


355 33^^'^^ 


370 07+!!'^?! 


303+^JS 

JUO_io9 


376+''!l 

'J'U_117 


319+!n^ 


394+?«5 

""•^^-163 


5723 


1.88 ± 1.74 


130 21+°'?l 


114 61+S'SI 


101+?S 


125+!;" 

-i-^o_41 


144+61 


124+'? 


5724 


21 90 ± 6 58 


624 88+'^' 12 


715 42+°Al 


526+''i! 

J'^u_lgg 

430+530 

^>JU_i4i 


681+i2f 

\J\^ A. 00 1 


491+?oi 

^^^-137 


709+ri 

' -313 


5725 


1 5 70 + 97 


505 90+°'^^ 


558 14+°*° 

OJO.i-'±_o 49 


548+1017 

'J'±o_174 


419+427 
^1^-119 


570+582 
' 'J-246 


5726 


1.11 ± 0.15 


93 00+!;-^'? 


77 36+°,- 


68+0^! 


89+S! 


110+S 


— 42 


5729 


1.86 ± 0.14 


129 33+I^ ?J 


113 70+2 2S 

-L-LO. 1 vj_o,07 


100+5! 

J^^^_4g 


124+"° 


143+S? 


123+12 


5730 


5 47 ± 2 79 


257 60+n 


254 21+°'°1 


216+i?^ 


264+oS^ 

z,u'±_g2 


248+!,f 


274+??* 

^ ' ^-113 


5731* 


2.56 ± 0.25 






126+?^ 


155+!;^* 

-L'-''-'_49 


lesl'i 


156+^1 


5733 


4.86+ 


238 86+2'2n 


232 75+2-S11 

^0^. 1 o_o 04 


199+iS^ 


243+??^ 


233+if^ 

^•J>.>_g4 


25i+;*f 

^'-'i_i04 


5736 


1.36+ 


105 88+2'S? 


90 02+2 °S 

»u.uz,_o 09 


79+0I 
' •'-38 


101+11 


122+1® 


98+51 


5740 


26.00 ±9.72 


697.28l°;f8 




ssitfg? 


7rQ+1530 
' '-'•'-250 


rq9+640 


787+IJ 


5770 


19.40 ±8.46 


578.32t°;fg 


653. 5T Q -^"^ 


489+642 


f50Q+1216 
'J'J'J_203 


464lf°g 


657_287 


5773* 


1.93 ±0.03 






103i^^ 


128til^ 


145lfg 


127lp7 


5867 


3.59 ±0.72 


196.84t°°ol 


185.68i°;°ol 


161+"** 


196+6f 


200+^°» 


200+^f 


5890 


0.67"^ 


67.431°;}^ 


53.15_o.i2 


47+28 


661^3 




6111 


5955 


1.36 ±0.77 


105.88l°:°9 


90.02l°o;°«9 




Willi 


1 00+48 
1^^-60 


98111 


5983 


10.80 ±2.55 


397.8ll°l7 


422.23lo;2i 


340l?I° 


4251^33 


3491?°^ 


445l«^ 


5989 


0.76 ±0.04 


72.95t°:}^ 


58.26+0 12 


5-1+30 




92lfo 


661^° 


5992 


1.25''' 


100.33t°:°o« 


84.53t°o;i° 






117l« 


93t5^ 


5995* 


23.10 ±0.22 








7^4+1398 
'O*-230 


504lf4g 


7'qq+812 
' '^'^-326 
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Trigger" 


HRh " 










Mode[£p,„6,]s 


Mcan[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


6004 




or -,0+0.10 
»O-io_0.10 


70 40+0.10 


7Q+41 

'^-34 


01 +64 
^1^-30 


112+*=* 


07+51 


6082 


1 04 + n sfi 




73 fi9+0'ii 


CE+38 
"'-'-32 


85+5'' 


107+*^ 

l^"-"-55 


82+*8 


6083 


1 "^Q + n 

i-.Oij —1— yj.oyj 


107 37+0 09 


01 40+0.09 

^^•^^-0.09 


01 +48 
°l-39 


103+™ 


1 90+49 
l^'3-60 


1 00+58 


6090 


2 fin + n 42 


Ifin 1S+005 


145 Q7+0 05 


^28+86 
l^o_57 


156+^" 


169+^5 


158+"" 


6091 


84 ± 61 


77 71+oJJ 

' ' ■ ' ^-0.11 


fi2 73+5! H 


55+^^ 

^'-' — 28 


' ^-26 


96+?^ 


71+tl 

' ^-36 


6096 


1 n 20 + 2 55 


383 ,^4+015 


4n4 fil +018 


090+350 
•J^o_115 


400+686 
™» — 127 


qqQ+292 

•JO»_]^03 


490+388 
^^°-178 


6098 


1 4S + n 9fi 


111 76+°'o® 

111. (O_o.o8 


95 88+°"" 


84+51 


107+85 
—35 


1 97+51 
1^ ' -61 


1Q4+60 


6100* 


IS in + 16 






384+foI 


485+?^o 
^"'-'-153 


384+??? 


508+f? 

uuo_2i5 


6101 


2.14 ± 0.45 


141 45+^-^? 


126 23+2 SI 


lll+I! 


137+!f 


153+^? 


137+?? 

J^o 1 -61 


6102 


1 1 fi + n 7^1 


95 65+°-^° 


70 95+0.10 


7Q+41 
—35 


Ql+65 


113+43 


88+^^ 


6103 


2 fil + n S5 


Ifin 57+S !!5 

lUU.UI _o.05 


14fi 38+!! ?'^ 


128+?E 


157+!S^ 

J^"^' -50 


1 70+?l 

L t u_72 


158+^9 


6104 


5S + n 47 


57 qq+2J? 


44 57+9' J2 
11. U( _o.l2 


40+?? 

™-21 


57+?S 
-20 


77+?^ 
' ' -45 


53+?9 


6105 


6.61^ 


2qn 71+0 06 

Z9U. < l_o.06 


292 7fi+0 06 


948+225 
^™-93 


OQ2+445 


970+194 

^ ' '-'—91 


314+252 
'51^-130 


6111 


in 1 n + n SQ 


381 14.+015 


4ni fi5+0 i8 


09(5+346 
•J^"-114 


406+679 


007+289 
■-"•J ' -103 


495+385 


6113 


2 64 + n sn 


Ifil 75+0 05 

lUl. <O_0.05 


1 47 fi4+0-05 


1 90+87 


158+164 

l^"3°-50 


171+81 
1 ( 1_72 


159+100 


6115* 


1 6 4n + n 'i4 






449+552 
^^^-144 


564+1056 

"-•"^-180 


428+443 
^^°-121 


59Q+605 


6117 


1 5 Qn + S Qfi 


509 3n+0 '*o 


5fi3 43+0 51 


434+536 

^•jy:_142 


552+^°^" 


^22+432 
^^^-120 


578+588 

" ' °-248 


6118 


1 1 2 + n S5 


93 53+°-^'° 


77 88+°'^'° 


gg+40 


oq+62 


111+42 


8g+50 
o"— 42 


6119 


4 2fi + S 5S 


219 58+0 03 


2in 96+° °"' 

^lu.»u_o 04 


^81 + 142 


991+279 
^^^-69 


218+127 


228+161 

^^°-95 


6120 


18 90 ± 10 50 


5fi8 75+S'^r 


fi4n 96+!!'^? 


482+f I 

™^-154 


619+!!,9° 
^ '-^ — 199 


458+f9? 


646+9?? 

"^"-282 


6123 


44 40 + 4 28 


981 45+^'^® 


1212 no+^'^^ 


700 + 1239 
' O'J — 241 


1045+2205 
±U'±o_3g3 


g78+927 
"-"0-195 


1Q7Q+1343 


6124* 


q 72 + n ns 






oi 8+333 


oq5+655 


001 +279 
'-'•Jl-102 


414+371 
^1^^-172 


6127 


1 7 "^n + s n5 


537 5l+n1l 


fion n4+9 5^ 


457+?Io 

^■J' -148 


584+^of 


439+f9? 
4:oy_i24 


610+9?f 
"^"-264 


6128 


n fifi + n 1 7 


6fi 52+S j'o 


52 32+9 


46+n? 

^"-24 


65+n? 

"'-'—23 


8fi+?? 


60+32 


6131 


1 2 Sn + 4 44 


432 27+? 2? 

10^.^ ' -0.23 


465 24+'9 oo 

iuu.i'±_0 28 


369+f?2 


465+?!? 

^"'-' — 146 


372+?i? 

■J' ^-109 


487+o9? 

-205 


6134 


2.37+ 


15n 98+IJ !!r 


136 22+n9! 


119+1? 


147+!f 

i**! —47 


161 + Jn 


147+^9 

-65 


6135 


sn 2n + 1 40 


7fi7 27+"'"'5^ 
1 u 1 ( —1.25 


9n9 20+^1? 


633+°S^ 
"•J 'J— 195 


832+!,Z9^ 

oo^_278 


570+r!n 

'-""-159 


861+!,99^ 

"'-'^-393 


6136 


1 4-7 + Q'\ 


1 1 1 9«+008 

lll.ZO_Q Q8 


05 oq+0.09 


84+50 


106+35 


1 97+51 
1^ ' -61 


104+60 


6137 


U.UtJ —1— tJ.Uc/ 


291 84+006 


294 08+0 06 
zyy;.uo_o.o6 


247+226 
-93 


qnQ+448 

OUO_g4 


970 + 195 
' '-'—91 


oig+254 
"-'l^"-'-130 


6139 


O.^l -I- Zi.OO 


192 fii+0 04 


181 n3+004 


157+115 
IJ 1 -67 


1 qi +222 


196+105 


195+131 


6141 


8 75 ± 2 55 


347 76+^ :1! 


36n 88+9' 


296+?99 


367+??! 

J"< —114 


314+253 
'-'^^—98 


384+??^ 

'^°^-159 


6145 


7.21 ± 2.45 


307 31+^1'2^ 


312 36+9 9I 

OJ-Z,.ou_o 07 


261+?f 

— 97 


321+*?'' 

'-''^^—99 


285+S!^ 


335+275 

J3g 


6147 


1 26 + n 4n 


ion 84+° °^ 

lUU.Oy:_Q Qg 


85 03+° "' 

OO.UO_o 10 


75+44 


96+71 


117+46 
1^1^ ' -58 


93+54 


6148 


8.04 ± 1.71 


329 46+2'SS 


338 81+9 !!! 


280+?Io 

^"^-103 


346+?^? 


301+??* 
'-'"^ — 96 


362+?9I 

'-'"^-150 


6149 


14.30^ 


475 Q4+0'32 


520 58+°"° 


406+^85 

^^ — 135 


515+"^'' 

"-'^'-'-163 


4Q0+394 


539+53* 

^J'J»-229 


6151 


12.70 ± 3.24 


441 2n+SS5 


476 48+9 i!"'^ 

1 1 u.'±o_o 31 


377ltf8 


475+?!!n 

^' '-'-149 


378+^55 

■-" O-lll 


497+f 9 

-210 


6152 


3.45 ± i.in 


191 9n+SSl 


180 25+9 9!! 


156+!;^'' 
j^ju— eg 


191+i?^ 


196+7?* 


195+!,?° 

J^f^J— 83 


6153 


7 08 ± 5 04 


303 75+*^ ??; 


308 15+9-91 


257+Sf 

' —96 


317+^r 

' —98 


282+29'^ 
^°^— 93 


330+?I5 


6154 


1 57 ± n 28 


116 05+S j;f 

±±U.UtJ_Q Q8 


100 19+9-99 

J-UU.±»_o 09 


88tf2 


lll+« 

^^^-36 


131+?? 

^"-'^ — 62 


109+9? 


6158 


1.12+ 


93.53«:1° 


77.88l°o-.l° 


691^° 




111+42 


86li° 


6159 


o.74±n.n9 


71 79+0.12 
' '^-0.12 


57 11+012 

O'-ll-0.12 


5011° 


69t« 




651*° 


6160 


1.60 ±0.89 


117 47+0-08 

11/.1/_Q Q8 


101.62l°;°8 


891^^ 


112+93 


13215* 




6165 


1.44 ±0.83 


109.82lO;[;«g 


qo 04+0.09 


00+49 

»O_40 


1051^5 


125l5g? 


102l5| 


6166 


4.24"^ 


218.92+°^^ 


210.221°;°! 


18ll^f 


2201^^^ 


217l^f 


227t!,f 


6167 


0.63 ±0.14 


64.63l°:?3 


50.58tj;-i2 


45t^^ 

434+536 

U1-142 


63tg 


84t^3 


591^3? 


6168 


15.90 ±0.17 


509.3nt°;« 


563.43+°;^i 


c;r9+1029 
Of Z_j^7g 


422+432 
^^^-120 


578+588 
0'O-248 


6176 


0.51 ±0.44 


56.23to.}3 


42.99t°:1^3 


00+24 
•30-20 






51+35 


6178 


39.60 ± 15.00 


912.28tig2 


1112.86t2'78 


70f; + 1143 
'OD_226 


9781^3^ 


645lf8j 


1005tf7f 


6180 


4.05 ±3.37 


212.6niro3 




2131^7* 


91 9+121 

^1^-80 


2i9l:!jf 
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Trigger" 


HRh " 


Mean[£;p,o6s]'' 


Mean[£;p,o6^]'* 


Mode[£;p,„b,]'= 


Mode[£;p,„6,]-f 


Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


6182 


23 40 + 8 1 4 


651 89+°'*^ 


751 66+110 


,c;47+755 

-171 


710+"'^ 

' ^"-232 


5Q7+590 
' -141 


700+821 

' •JO-329 


6186 


n 92 + n 37 




67 14+011 

-1^-0.11 


59+^5 


70+50 


100+53 


75+44 


6188 


3 23 + 2 1 2 


183 00+° °" 


171 61+004 

1/1.D1_0 Q4 


140+107 
424+?iI 


182+205 


1SQ+98 

j^oy-7g 


185+122 


6189 


15 30 ± 1 84 


496 94+5^ ?^ 


547 50+211 

i •'-'^ — 0.47 


538+?S? 

KJ\J\J> 1 '7-1 


414+f!? 

^-^^-118 


563+??? 

uuo_24i 


6190 


2 63 ± 1 05 


161 36+5!5!^ 


147 22+!!'?5 


129+?I 

-^^^-57 


158+iS^ 

^^°-50 


170+?!, 

-L ( U_y2 


159+i?° 


6194 


85 ± 15 


78 eo"*"!! ?! 

1 O.UU_Q 11 


63 56+S i; 

DO.UU_Q 11 


56+?? 


75+:^« 

' ^-26 


97+?o 


71+S 

' 1-36 


6198* 


5 77 + 05 






224+iE^ 


274+??® 


254+0!° 

^^■■^-88 


285+?2? 

^"^-118 


6204 


2.20'' 


143 97+S 5!? 

±io.»l _o.06 


128 86+!?'?S 


113+''? 


139+133 


155+?? 


139+?^ 


6205 


24 80 ± 10 70 


676 55+S-^S 


784 95+i ?i5 


566+''?3 


737+itr 

' ' —242 


521+?!' 

"■"^^-145 


765+??!, 

1 UJ_342 


6206 


31 + 26 


40 83+S !l 

y:U.OO_Q 14 


29 59+? i2 

^».u»_Q 13 


27+^^ 

^ ' -14 


43+^1 

^•J-16 


61+?? 
"1-38 


39+?? 

■^^-23 


6207 


3 62 + 43 


197 89+S Sl 


186 84+?''?1 

iOU.OI^Q Q4 


162+J;o° 


1 07+??^ 

—62 


200+1?^ 


202+!;?^ 


6209 


2 21 + 67 


144 38+S 5!? 


129 30+!? 06 

-L^».OU_Q Qg 


1 1 3+'^? 


140+!,?* 


156+1? 


140+?? 


6212 




92 46+S JS 


76 84+nin 


68+0? 

""-33 


88+^i 

""-30 


110+*? 


85+1? 


6214 


4 95 + 35 


241 68+S'Sl 


235 95+2'S11 


202+i!;® 

'iU^_gQ 


246+??* 


235+!,f 


2,54+1?? 

^^^-106 


6215 


62 10 + ifi on 


1216 04+? ?? 


J- . t: ^ g -J^ 


933+i^f 


1258+??r 

±^JO_453 


784+!,!?^ 

' "^—237 


1275+i??2 

±^ 1 ^—621 


6216 


1.43 ± 0.40 


109 33+ n So 


93 45+S'S^' 


82+1? 

°^-40 


104+35 


125+?? 


102+?? 

^^^ — 48 


6219 


21 00 + 1 S 90 


608 35+S'^l 


693 37+!! Si! 


513+??S 


663+!,?r 

uuo_2i5 


482+?S 
^"^-134 


691+1?? 

"^^-304 


6222 


2 48 ± 68 


155 42+2'S5 


140 91+2 SS 

-L4:U.»-L_Q Qg 


123+?? 


151+!? 

LtJ-L_4g 


165i^J 


152+?i 

^^^ — 67 


6223 


2 33 + 2 25 


149 S4+0 '"3 


134 50+0 06 

J-0'±.OU_g Qg 


118+''' 


145+142 


160+'^ 


145+89 


6225 


8.27 ± 1.16 


335 45+S-S? 


346 Ol+S'ii 

o'±u.u±_Q 11 


286+??? 

^ou_iQ4 


353+??? 


305+?t° 


369+?!? 

•^"^-153 


6226 


3.12 ± 0.33 


179 96+S'Sl 


167 23+0 04 


145+?,03 


178+!;?* 

^ ' "-56 


186+?? 


1811!,!,* 


6227 


2.06^ 


1 38 04+'''''® 

100.Uy:_Q Qg 


122 70+0 07 

J-^^. ( U_Q Q7 


^Qg+68 


■,00 + 124 
^<J<J-43 


1 50+®*^ 


1 qq+79 

l'^'J-60 


6228 


6 40 ± 2 75 


284 78+S'!!? 

z.oi. 1 o_o.05 


285 79+2'2S 


240+?i' 


295+*?o 


268+!;?* 


307+?ot 


6230 


1 2 00 + 3 99 


425 50+°'^^ 


456 75+0-2'^ 


3g4+4io 

OU'±_i24 


457+799 
-143 


qf; 7+338 
■J" ' -109 


479+454 

^'^-201 


6233 


0.47+ 


53 42+°-i'' 


40 40+0 13 
1U.1»_Q 13 


36+^^ 


54+25 


7q+31 
'•J-43 


49+35 

^^-27 


6234 


2 88 + 1 29 


170 99+0"'i 

1 ' U.»»_Q Q4 


157 54+0'05 


137+^5 

I'J' -60 


^gg+181 
l^""-53 


1 70+88 


170+10^ 


6235* 


8 19 + 14 






OO4+280 
^°^-103 


351 +553 

■J '-'^-109 


304+23* 


0(57+313 
-152 


6236 


11 00 + 2 98 


402 50+° -'* 


428 05+0'^^ 


S44+377 


400+737 
— 135 


050+312 
■JJ^_1Q6 


451+418 
^^1-189 


6237 


5 04 ± 3 60 


244 47+'^-?l 

z,i'±.i( _o.04 


239 15+2''^1 

^0».±J_Q Q4 


204+if 


249l?f 


237+!,50 

' -85 


258+!?!, 


6238 


4.31+ 


991 00+003 

i^_L.^^_Q Q3 


212 80+0'04 

^lZ.OU_Q Q4 


■100 + 144 


ono+282 
■^■^'^—69 


219+120 


230+1®^ 


6240* 


4 90 + 88 






200+1^5 

^UU_gQ 


244+324 


204+146 


OC^O+186 
^^^-105 


6241 


3 40 + 97 


190 10+004 

iyu.iz_(j Q4 


178 SO+0 04 

l/O.OU_Q Q4 


155+113 


189+21' 


194+^03 


1 92+128 


6242 


2 43 + 71 


153 41+0 05 


138 70+0 06 

-LOO. ( »_O.Qg 


^21+80 


149+149 


164+'^ 


150+^2 


6243 


7 27 + 3 07 


308 04+0 07 


31 4 so+O OS 

0±y:.OU_Q Qg 


" — 98 


qoq+491 

OZO_1QQ 


286+213 

^OU go 


qq7+278 
■^■J' -139 


6244 


3 9'i + 88 


909 9^+0 03 


199 40+0 04 

±»».y:U_Q Q4 


1 79+131 
1 / Z_7i 


210+257 


210+"* 


01 c + 149 
^1^-90 


6249* 


8 28 + 'i8 






oQf.+283 
^"0-104 


qrn + 559 
000_iiQ 


OQ5+240 

OUU g-? 


07(1+316 
— 153 


6251 


7 92 + 92 


396 31 +0 08 


335 03+° °^ 


r,yo + 271 

^'"-102 


04 0+535 
'-'^'-'-106 


900+231 
^^^^-96 


050+303 




_L . _LO \J.O\J 


96 70+0 10 
yo. (u_Q iQ 


80 07+0'i'o 
ou.y(_Q iQ 


7lt35 


09+66 

yz_3i 


1 1 4+** 


89+51 
oy_43 


6265 


Of) f;n _|_ 4 91 

£u\J .\j\J 1 ^.^_L 


600 09+0-65 


683 40+0'*^ 

UOO.y:»_Q gg 


t-r|7+677 

ou/ _iei 


(554+1277 
212 


477+534 
' ' — 133 


(500+738 

O"^-300 


6266* 


6.81 ±0.25 






25lli' 


308l«^ 


277l2g00 


001+260 
■^^^^-132 


6267 


2.33 ± 1.51 


149.34j:0;06 


134.50iH6 




145lif 




1451^4 


6269 


2.51 ± 1.20 


156.6liro^ 


142.18iH6 


124+5g 


153lif 


1661^* 




6270 


2.03 ±0.78 


136.761^0^6 


121.36iH? 


106i^^ 


132+^f 


149+^^ 




6271 


8.27 ±3.72 


335.45t°«o'9 


346.0ll!5;ii 


986+283 
^00-104 


qrq+559 


305+2gf 


3691:111 


6272 


0.67 ±0.11 


67.55«:-2 


53.26+;5i2 


47+28 
^' -24 




oy+34 
"'-48 


6llS 


6273 


3.36 ± 1.37 


188.69tO;04 


176.73+Hl 




1871215 


193+^02 


19ll^r 


6274* 


2.90 ±0.13 






138tfo 
42015^^, 


169+5*2 


179+*/4 


17lt\T 


6275 


15.10 ±6.87 


492.78l^:| 


542.151^45 


534lfg3g 


411+413 
^11-118 


558_23g 


6278 


9.22+ 


359.58_Q -|^2 


375.24l0;i4 


3071?" 


38ll??2 


qoo+266 

•J^^_1QQ 


399+352 

>3»»_ig5 
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Trigger" 


HRh " 


MesLn[Ep^obsY 






Mode[Ep^obsV 


Mode[Ep,obsY 


Mea.n[Ep^obs]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


6279 


1 85 + n 40 


128 88+'''''^ 


113 24+° °* 


qq+62 


^24+109 


142+®° 

^^^-65 


1 90+72 

^^'3-56 


6280 


2 S7 + n 28 


150 q8+0'''5 


136 22+° °® 


119+'^* 


-47 


161 + '* 
^"^-70 


147+90 

-65 


6281 


67.50 ± 33.20 


1282.57+4 J2 


1656 53+? o? 


974+i??° 

^ ' ^—307 


1314+?^?* 

^^^1—478 


812+"?3 


1330+!!?* 


6283 


0.42 ± 0.29 


49 99+° !f 


37 47+I^'Jo 

J 1 •** 1 —0.13 


34+?? 


51+?? 

'-'^ — 18 


70+?? 

' "—42 


46+?! 

1"— 26 


6284 


6.55+ 


289 03+*^ ^!^ 


290 77+21?? 

( < _o.o6 


244+??^ 


300+11^ 

'-'""—93 


271+"^ 
^' ^-91 


312+??? 


6285 


1.27 ± 0.35 


101 35+^-;!? 


85 54+°-!° 




97+1? 

^ ' -32 


118+!? 


94+?! 

^1—45 


6288 


0.83 ± 0.26 


77 06+S Jo 


62 11+°|? 
0.11 


+32 

^^—28 


74+t? 




70+!? 

' "—36 


6292 


44.10 ± 15.00 


977 21+? ?? 


1205 89+o oi 


780+i??* 


1041+?i2® 

^"1^ — 362 

1308+?^?^ 

^"""—475 


676+??? 
" ' "—195 


1066+!??® 

^""" — 505 


6293 


66.90 ± 1.08 


1275 27+f'2S 

-L^(t^..^i 4,07 


1645.53+527 


970+i?P 

^ ' ^ — 305 


809+"r 


1324+!II* 

J-"J^i— 648 


6294 


n 82 + n 61 


76 88+S'?? 


61 95+'?'^^ 


55+?? 

^'-'—28 


' ^-25 


95+^? 

•yo g2 


70+!? 

' "-36 


6295 


1.12 ± 0.43 


93 53+2 ?^ 


77 88+2'i?, 


69+t? 


89+?? 

"^—30 


111+S 


86+5? 

— 42 


6296 


0.38''^ 


47 13+S!1 


34 98+? Jo 

0'±.»0_g ]^3 


31+^i 


48+?i 

^°-18 


67+?? 

"' -41 


44+?! 

25 


6298 


2.36^ 


150 57+°, ?^ 

±OKJ.oi _o.05 


135 79+? ?? 


119+''? 


146+it'* 


161+1! 

^"^-70 


147+90 

-65 


6299 


3.50 ± 2.14 


193 67+I^ Sl 

±»o.U( _o.o4 


182 20+? ?! 


158+il® 


193+??"* 


197+7?® 


197+!?^ 

^y ' -83 


6300 




47 28+° " 

■^"-0.14 


35 12+°" 


09+21 
•J^_17 


49+21 


g7+30 
"' -41 


44+34 
^^-25 


6301 


20 in + 5 31 


591 57+0-62 


671 08+°'®2 


5QQ+662 
^^^-159 


644+1252 

"^^-208 


™+524 
— 132 


672+^22 

"'^-295 


6303 


3 51 ± 30 


194 03+S Sl 


182 59+?'?1! 

J-OZ,.>J»_Q Q4 


158+il® 


193+??^^ 

^•^'-'-60 


197+7?® 


197+132 
' -84 


6304 


1 80 + 65 


126 65+° °^ 


110 95+° °8 


07+60 

y / _46 


1 99+106 
1ZZ_4Q 


140+59 


120+'^ 


6305 


1 Q4 + 84 


132 85+n'SJ 


117 33+? ?I 

±± ( "JJ— 0.07 


103+?? 


128+i!'^ 


146+?? 

J^^"- 66 


127+r? 

1^ ' -58 


6306 


i-\J . 1 \J 1 i . _L _L 


395 4ci+0 -^'' 


419 31+0-20 
i±a.o±_o.20 


000+367 
00<5_iig 


422+'^^® 


7+305 
'-'^'-105 


442+407 

^^^-185 


6307 


32 60 + 4 94 


805 68+"*^ '!? 


962 57+? ?i 


661+??? 

""^^-203 


872+i??^ 

/ ^ — 294 


591+1^! 

'-'yj^-165 


900+!°?^ 

t7^^ — 414 


uouo 


2.16^ 


142 oq+o oe 


127 11 +0-0'^ 


1 1 +72 


,00 + 130 
-l-'JO_44 


1 54+®* 


1 Q7+83 
I'J' -61 


6309 


1 S3 + n Q9 


1 27 QQ+'' '"' 


110 QO+O.OS 
l±Z.OO_o.o8 


qq+61 
»y_46 


1 90 + 108 
-■-^•3-40 


142+®° 


1 00+72 
1^^-56 


fi^14 




S79 n4+"'"'^2 


1 fTi^ 7^+2.48 
J-UOJ. 1 u 2 47 


/UO_2i7 


qoo + 1959 
yJO_32o 


C9c:+821 
KJ^o 177 


966+"'* 


6315 




110 vo+O.OS 


96 84+° °^ 


05+51 


1QO+86 


1 28+51 


iric+ei 
^""-50 


6317 


1 49 ± 80 


112 24+S'2? 


96 36+?-SS 


85+?l 

"'-'—41 


107+11 


128+?! 

J-'iO— 61 


105+?! 


6319 


9 95 + 1 38 

Zi.c/tJ _1_ _L.OO 


173 64+° '"' 


160 3S+0 05 


140+97 
J^^^-61 


171+185 


101+90 


170+111 


6320 


n 80 + 25 


75 26+°- ^2 


60 43+°'^2 

UU.10_Q ]^2 


53+^7 


79+43 
25 


04+36 


68+*^ 


6321 


2 25 + 34 


146 05+° °® 


131 04+°°® 

J-0±.U'±_Q gg 


115+''* 


^42+137 


157+" 

'^•^ ' -69 


142+86 


6322 


1 00 + 28 


86 89+°-^'^ 


71 46+°" 


63+^'' 

"•-■-SI 


00+55 
"'J-28 


105+*° 


70+46 
' ^-40 


6323 


3 94 + 2 33 


208 sq+O ''^ 


199 02+° °"' 


1 79+131 
-1- 1 ^-71 


onQ+256 
^"^-65 


^"■^-80 


215+149 


6328 


1 33 + 40 


104 38+2'S^ 


88 53+?-?^ 

OO.UO_Q Qg 


78+t? 
' "-38 


lOO+I? 
^""—33 


121 + 59 


97+?? 

CI -46 


6329* 


3 51 +0 10 






158+"® 


1 qQ+225 


ig7+106 


1 07+132 
i»l -84 


6330 


3 57 + 2 91 


196 14+2'Sl 


184 91+? ?1 


160+io* 


195+??'' 


199+1?* 


ono+i?^ 

'^""-85 


6331 


1.48''' 


111 76+°,-Sf 


95 88+?-?2 

»J.OO_Q Qg 


84+?i 


107+?^ 

^"' -35 


127+?^ 

' -61 


104+?? 
^ — 49 


6334 


3 93 + 2 40 


208 55+° °^ 


198 65+° °'' 


^7^ + 131 


209+255 
^"•'-65 


209+"* 


214+148 


6335 


1 83 + 32 


127 99+'? SI 


1 12 33+? ?? 


99+?^; 

»»— 46 


123+!;?* 


142+?° 


122+'? 


6336* 


20 70 + 35 






509+®*° 


/^r 7+1282 
"'-" -213 


478+536 
^'"-133 


684+'*^ 

O'3'i-301 


6337 


8 67 + 1 26 


345 72+'?'-'"'? 


358 42+?'^? 


295+??! 


365+^?? 

0\J0 11^ 


31 3+??^ 
'^^'3-98 


382+??! 

'3°^-158 


6338 


53.20 ± 39.60 


1101.62j;2;96 


1387.01111^ 


8621^^7^ 


1156l^«® 


734l^?f 


1178i;,?7' 


6339 


25.90 ±3.60 


695.56lg;^7 


810.7811;^^ 


580lfgg 


7r7+1526 
' -250 


cqi+638 
'J'JJ^-148 


7861*3^ 


6341 


28.00 ± 4.43 


731.08ti;" 


859.32lij^ 


607l?i 


794li®gf 


5511®^® 


090+949 

OZO_373 


6342 


9.89 ±9.28 


376.06+;5l4 


395.40+!5;7 


09-1 +339 

•J^J^-113 


400lf2® 


334lfoi 


419l?^I 


6343 


3.551^ 


195.44l°:°l 


184.141°;°! 


160+^^* 


194+g* 


1981^°' 


199l^r 


6344 


2.33 ±0.42 


149.34l°:°o'6 


134.501°:°^ 


11811^ 


145lif 


160ig 


145l*g! 


6345 


0.80 ±0.56 


75.68t°:122 


60.82+°!^ 


541^7 




941*® 


691^5 


6346 


3.52 ±0.67 


194.38t°'°l 


182.971°;°! 


159l^r 




198l^°7® 


197l^f 


6347 


13.20 ± 10.40 


452.211°;^, 


490.41+°-^! 


386lt^3^ 


488l?S 


qor+368 


CI 1+496 
>Jll-216 


6349 


14.30 ±0.61 


475.941°;^ 


520.58lH° 


406ltf, 


i;ir+937 
'JJ^'J-163 


4001??* 


539_229 
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Trigger" 


HRh " 










Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


6351 


9 OQ + 51 


1 S9 


1 24 


iQq+69 


iqt; + 126 


1=1+66 


1 04+8O 


6353* 


1.71 ± 0.10 






94+57 

yy:_44 


118+'oo 


1 qy+57 
' _g4 


116+68 

^ — 53 


6354 


62 70 + 45 20 


122s 5S+^'^'' 


1567 84+^ '^^ 


qoQ + 1551 


1264+2691 


707+1137 
' " ' -239 


1282+'''03 


6355 


S 69 + 1 S9 


200 sS+° ''^ 


189 52+''"'' 


164+'^^ 


2(10+238 


202+"' 
^"^-78 


205+'^^ 


6361 


15 30 ± 10 40 


496 94+^1:?^ 


547 50+211 


424+53,! 
^^^-139 


538+22? 

w -1 '7-1 


414+f!2 

^^^-118 


563+55? 


6366 


1 06 ± 79 


90 30+S j'S 


74 75+2 !'! 

1 1. 1 o_o 


66+33 


86+52 

""—29 


108+'*i 

J^"°— 56 


83+1? 


6368 


S4 50 + S 68 


SS5 q7+i'55 

1 55 


1004 ll+2 ?il 


682+i?2^ 


9n2+i2P 

=■"^-306 


606+125 

"""-170 


930+13,3,'^ 

»ou_43o 


6369 


1.54 ± 1.07 


114 63+n'!io 


98 76+2 22 

»C). < lJ_0.09 


87+!? 

01 -41 


110+22 

^^" — 36 


130+5? 


107+5? 

J^"' -50 


6370 


3.38^ 


189 41+""'' 


177 52+°'°'' 


154+"^ 

1^1-66 


lgg+216 
-"-""-59 


194+102 


100+127 


6372 


5 85 + 2 90 


268 89+I^'Sl 


267 27+2'25 

-0.05 


226+00® 


277+22^ 

^ ' ' —86 


256+01=* 

^^"-88 


288+?22 

119 


6375 


6 S2 + 2 04 


282 50+S S^ 


28S 12+2'25 

^oo.±^_o 05 


238+?3^ 

— 91 


292+^?^ 


266+i2® 

''""— 90 


304+?oi 


6376 


7 78 + 6 08 


S22 61 


330 60+2 22 


274+266 
^ ' ^-101 


338+5?5 


296+?^^ 


353+?2I 


6380* 


5 1 Q + SS 






208+'^^ 

^UO„g2 


2 = 4+345 


241 + 154 


263+197 


6385 


6 51 + 2 92 


287 90+9'2^ 


289 45+2'2S 


243+??' 


299+12** 


270+i^' 


311+?12 

■^11-128 


6386 


27 50 + 1 n 60 


722 71 +-'-■22 


847 85+''i2 


600+**^! 

DUU_igg 


786+J,5?'^ 


546+5^1 

"^"-152 


814+225 

"1^^-368 


6388 


2 88 + 78 


170 99+*^ ?! 


157 54+2'2'^ 


137+2^ 

-■^•J' -60 


168+5!' 


1 78+22 


170+1^^ 


6389* 


4.61 ± 0.19 






192+15" 


234+22"* 


227+3:2'^ 

z,z, 1 _g3 


241+'I* 

^^^-100 


6390 


4S SO + S 1 fi 


Q65 ac:+2-20 


1 1 SQ 'i4+'^-^2 


y70 + 1218 
' ' ^-237 


1 030+^'^' 


(571+912 
"' 1-193 


10= = + 1319 






fi4 n4+'' l3 


OU.U4_o 12 


44+27 

—23 


fi3+33 
uo 22 


83+33 


= o+38 
"°-31 


6395 


on 4Q 1 1 o nn 


QOQ S4+''^^ 


1 1 OS (,7+2 -76 

-L-LUO.Uf 2 75 


734+1139 

'•J^-225 


Q7r+2045 
^'^-335 


643+858 
"^■5-183 


1 002+'-^32 


6396 


4.11 ± 0.76 


214 61+"'"^ 
ziy:.u±_Q 03 


205 39+0 0'' 

^vjt.t.oy _o 04 


1 77+137 
± / / _73 


216+268 
^^"-67 


214+123 


999+155 
93 


6397* 








145+103 
lU-63 


170 + 198 


186+^5 

-LOU 


181+11* 


6398 


66 40 + 46 80 


1269 l8+'* °'' 


1636 Qc+6.22 

±UOU.OJ_g 20 


ggg+1605 
''""-304 


10QO+2774 


gQ6+1173 
ouu_247 


1310+1769 
±o±»_g4g 


6399 


86 + 41 


78 77+0-11 
' °- ' ' -0.11 


63 73+011 

UO. ( O_o 11 


56+^^ 

^"-28 


76+46 

'"-26 


07+37 
— 52 


79+43 
'^-37 


6400 




971 c;q+0.04 
Z<1.00_o 04 


270 q-^+o os 

^/U.OO_o 05 


220+201 


280+398 


2=0+175 


9qi +226 
^^1-120 


6401 


11 so + S S7 


409 48+n !S 


436 73+2 ?2 

'iOU. 1 o_o 23 


350+^2'' 

o-JU_i2l 


439+T5S 


357+??2 

■J^ ' -106 


459+f?2 
u»_192 


6404* 


2 99 + 1 1 






141+2^ 


1 72+i2* 
^ ' ^-54 


182+2!, 


175+13;^ 

1 ( 0_75 


6405 


S SS + 89 


187 61+'^'?1 


175 55+2'21 

± 1 iJ.iJJ_o.04 


152+3;'o 

-'-'-'^-65 


186+?P 

J^"" — 58 


192+i2' 


lSQ+125 


6408 


7 9S + 4 25 


S26 57+2 ?? 


335 34+2 22 

OOU.O'±_o 09 


278+^Ji 
^ ' "-102 


343+522 


299+?2' 

.^f »_9g 


358+222 

"J""— 148 


6409 


55 + S9 


59 18+2!? 


45 63+2'^o 


41+?^ 

^-■--21 


58+?? 


79+2? 


54+22 

^ — 29 


6411 


S 12 + 2 61 


179 96+2 ?i 


167 23+2 21 

±u I ..iO_o.o4 


145+^2^ 


178+3;2** 


186+75 


181+11* 


6412 


12.50 ± 10.40 


436 74+2 21 


470 88+2'22 

iiu.oo_o 30 


373+f?l 


470+222 

^'"-148 


375+252 
"-110 


492+11? 


6413 


1.14 ± 0.37 


94 60+2 J2 


78 92+2'i2 


70+1'; 

' "—34 


90+52 

^"—30 


112+12 


87+52 

" ' —43 


6414* 


6.18 ± 0.47 






r,qp+210 
^>JJ_90 


288+oi^ 

^""—89 


263+o2^ 

■^"'^— 89 


299+?25 

^'-'"' — 124 


6419 


0.44''^ 


51 72+2-!! 


38 99+2 '2 


35+^! 


52+?l 


71+22 
' ^-43 


48+25 


6422 


70 ± 07 


69 46+2 ?2 


55 03+2'^? 


49+?o 

— 25 


67+22 

— 23 


88 + 2n 


63+39 


6425 


4 96 + 75 


241 99+°"'' 


236 31+0 04 

^ou.o±_o 04 


202+'^^" 

^"^-81 


246+329 
^^"-76 


236+147 

^^"-84 


255+'** 

^""-106 


6427 


24 60 ± 7 94 


673 06+2 22 

u 1 o.uu_o g9 


780 22+' ?' 


563+''22 


733+il5'' 


519+^',1 


761+255 

' "^-340 


6435 


4.70 ± 3.60 


OQO Q-] +0.03 
^00. 0-L_Q 03 


227 


194+lf 


237+21° 


229+'lo 


245+112 

^^"-102 


6436 


10.10 ± 1.32 


381.141°;^^ 


401.65i0;i8 


326l?f4 


406l?^«g 


007+289 
■""•J ' -103 


425+5?7 


6437 


0.59^ 




48.4110;!^ 


431^^ 


611^^ 


8llf7 


=7+37 

"'-30 


6439 


4.07''' 


910 07+0.03 

zio.z ' -0.03 


203.901004 


176+lf 


214+2f 


01 0+122 
^-'-'^-80 


220+^^4 


6440 


2.43 ±0.78 


153.4lj:ro^ 


138.79l0;06 


121+80 


149llf 


164l^« 


1501^^ 


6443 


24.90 ± 7.84 


678.29tr9i 


787.31+1-21 


567+1^7 


70 + 1481 
' JO-243 


= 99+619 
J^^-145 


7671*!! 


6444 


1.35 ±0.91 


105.38to"o«9 


89 ■SQ+o o's 

0».OZ_o 09 


79+^1 


101+^^ 


121+48 


981^6 


6445 


23.30 ± 10.30 


eso.iit^si 


749.26ll;J0 


545+1^7? 


7081^^7 


506lf4» 


707+818 

' -328 


6446 


4.25 ± 1.15 


219.25+003 


210.59l°°l 


181+lf 


001 "("278 


218+gf 


227l^f 


6447 


3.391^ 


189.76irol 


177 0-1+0.04 


1=4+112 
50+35 


1881?^ 


194llf 


192ljf 


6448 


0.91 ±0.37 


82.14«:}i 


66.93111;" 


791^? 


100lf3 


751^^ 



Continued on next page 



© 2009 RAS, MNRAS 000,[T]{68 



Hardness as a Spectral Peak Estimator for Gamma-Ray Bursts 57 



Trigger" 


HRh ' 


Mean[£;p,o6s]'' 


Mean[£;p,o6^]'* 


Mode[£;p,„b,]'= 


Mode[£;p,„6,]-f 


Mode[£p,„6,]s 


Me&n[Ep^obs\'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


6450 


1.73+ 


123 48+9'2I 


107 72+9-5S 


95+55 


119+^^1 


1 3S+5T 

100_g4 


117+!5 
11 ' -54 


6451 


4.03 ± 1.21 


211 93+2S0 


202 40+n 91 


175+72* 


213+?f 


212+J^i 

*^-'-^ — 80 


218+^52 

Z.10_g2 


6452 


3.53+ 


194 73+i? ?,l 


183 36+9 91 


159+J;i'' 


194+^?^ 


198l}f 


198+1?^ 


6453* 


1 71 ± 05 






94+51 


118+iS° 


137+5! 

10 ( _g4 


116+11 


6454* 


4 85 + 1 7 






199+iS^ 


242+^21 


233+01'' 


251+;?! 

^Ol_io4 


6462 


26.70 ± 11.40 


709 21+"'^ !J? 


829 38+Ml 


590+?l? 

ocu_ig3 


771+J,5f 

' ' 1-255 


539+?5? 

ooy_i50 


800+9if 


6469 


2.07^ 


138 47+2'51? 

±00. K -0.06 


123 14+9-9Z 

l.i0.l'±_o 07 


108+^9 


134+1?"* 

ioy:_43 


151+^5 

lol_g7 


133+!9 

ioo_go 


6472* 


S 86 + 09 






299+?91 


371+5?! 
01 J^-115 


316+S5® 


388+??? 

000_igi 


6476 


99 00 + n 79 


696 7n+0'^^ 


71 7 85+°'^* 


t-27+717 
O^I_lgg 


(500 + 1346 
'JOO_222 


4q2+563 

^^^-137 


71-1+780 
' 11-314 


6479 


6 09 + 1 09 


275 8q+0"5 


275 4n+° °5 


900+206 

^O0_gg 


285+409 


2gl + 180 
^oJ^_89 


99(5+232 


6486 


9 20 + 3 48 


359 08+°'^^ 


374 64+°'" 


306+^1^ 


ooQ+621 


099+265 
0^^-100 


398+351 


6487 


59+ 


68 83+"-^^ 


54 44+0'l2 


48+29 

" — 25 


(57+37 
^ ' — 23 


88+3* 

°°-49 


62+3'' 


6488 


1 Q 4(1 -1- K or 


456 58+°-^® 


495 Q4+°'35 
it/tj. f 1 35 


oqQ+456 
oyO-131 


493+884 


388+3^2 

000-113 


51(5+503 
010_2ig 


6489 


1 48 + 1 2 


111 76+°"^ 

111. I U_o.08 


95 88+° °'^ 


84+51 


-ir|7+85 
1"-" -35 


1 27+51 
1^ ' -gl 


1Q4+60 


fi4Qn 




no rcj+O.lO 


77 88+°'i° 


cq+40 


Qq+62 


1 1 -1 +42 
11^-56 


0(5+50 


6497 


9 73 + 5 54 


372 16+°" 


390 89+016 


010+334 


00(5+655 


qqi+279 
ool_i02 


414+371 
^1^-172 


6498 


83 + 27 


77 53+° " 


62 56+° " 


55+^^ 

oo_28 


75+45 
' ^-26 


96+3^ 

='o_52 


7Q+42 


fif<n4 


9 no _|_ n 


1 38 qn+° °'^ 


123 58+° °'^ 

1^0. tjo 07 




134+125 

lo*_43 


1=1+66 
101-67 


1 04+8O 
10^-60 




9n Of) _|_ c c:9 


find fi4+°'^^ 


fiQC 44+0-88 


r-|n+683 
olU_ig2 


65q+i287 


47q+538 
^'^-134 


686+'"""' 

DOD_302 


6520 


f) RO -1- f) 
U.UZi _1_ VJ.!J<J 


fi3 07+013 

oo.y < _o.i3 


40 08+012 


44+2'' 

^^-23 


(.0+33 


00+33 
°o_47 


50+37 




1 oo _|_ n 90 

J- .00 □Z U..iO 


104 38+° °'^ 


00 ro+0.09 
00.00_o.o9 


70+46 
'°-38 


1 nn+'^5 

luu 33 


121+*^ 


97+56 


6522 


9 1 4 _i_ n 79 


141 45+°°« 


1 96 93+0 07 


111+'^^ 
111-51 


.07+129 

J-O i _44 


150+68 

J^OO_g8 


1 07+82 
10' -gl 


6523 


79 + 97 


70 84+°-!^ 
' '-'■0^-0.12 


56 3l+o i'2 
00.01_0.12 


t;Q+30 
— 25 


fiq+39 


90+35 


64+*° 




(50 j_ n 91 






162+120 


iq8+234 


9(11+109 
ZU1_78 


9n9+i3'7 

^UZ_85 


6526* 


1 on _L n r)9 






01+48 
°l-39 


100+79 
J^oO_34 


1 90+49 
J^^O_go 


1 00+58 


6527 


87 + IS 


79 49+011 


64 34+011 


t:7+33 
^'-29 


7(5+47 
'0-26 


q8+37 


79+43 
'^-37 


6528 


2 99 + 35 


175 14+°°4 


162 00+° °^ 

lUZ.UU_o 05 


141+99 
1^1-61 


1 79+188 
1 ' ^-54 


182+^1 


175+113 


6529 


2.18 ± 1.41 


143 i3+° 06 


1 97 qq+o oT 

1^1 .»»_0 07 


112+'^2 


1 oq+132 
loy _44 


155+'^^ 

100_g8 


138+®* 

100_g2 


6531 


1.89 ± 0.86 


130.651°°^ 


115 06+9 91 


101+*?? 

^ 47 


126+"^ 


144+?i 


125+11 


6533 


4.31 ± 0.32 


221 22+'?'?o 


212 80+9'91 

ziz,.ou_o 04 


183+i*'i 


223+??2 


219+129 


230+^93 

^00_gg 


6534 


1 03 + 82 


88 66+S JS 


73 16+9" 

' o-io.o.ii 


64+oS 
"^-32 


85+51 

°o_29 


106+55 


81+11 


6535 


20 20 + 98 


593 44+9 ?? 


673 57+9'?? 

u ( o.u ( _o.83 


501+??^ 
OOJ^-159 


646+i?5'^ 

Oiu_209 


473+5o9 

^' 0-132 


674+1^5 

' ^-296 


6536 


5.51 ± 3.34 


258 80+ nnl 


255 59+9-91 


217+if 

' —85 


265+?o* 

'^^'-'—82 


248+c|3 

'^^o_g7 


275+??? 

^ ' "-' — 114 


6538 


2.82 ± 1.02 


168 71+!^'9^ 


155 08+9'9^ 

^00. uo_o. 05 


135+^S 


lee+i^*^ 

-Luu_52 


176+?^ 


167+5,f 


6539* 


101 00 ± 5 59 






1189+^9?^ 

iioy_3gi 


1610+??f 


957+1,1?^ 


1613+^1.° 

ioio_808 


6540 


8.44+ 


339 84+9 J? 


351 30+9 1^ 


290+?S? 


358+^^1° 


308+nl'^ 


375+3?? 

0'0_i55 


6542 


17 80 ± 10 90 


547 38+91n 


612 93+9'?l 

uiz,.ao_o.g4 


465+5?^ 


595+1?,?^ 


445+474 


622+959 

oz^_270 


6543 


15.80+ 


507 25+9 ?? 


560 79+9'^9 


432+5?? 

^oz_142 


550+19^^ 

oou_i75 


420+'*o9 

^^0-120 


575+585 

( o_247 


6544 


8.14 ± 1.17 


332 07+° °^ 


341 q4+oio 
oii.yy:_o.io 


r,QO + 278 

^°o„io3 


34q+550 


0(10+237 

000_gg 


365+311 

oOO_i5i 


6545 


1.07 ±0.67 


90.841°:}° 


75 97+0'ii 

<O.Z / _o.io 


66lg 


87+59 


108l« 


83t« 


6546 


0.63 ±0.26 


65.03+g}| 


50.94l°;}2 




631^1 


84lf8 


59133? 


6547 


16.901" 


529.54l°:« 


589.66+058 


450l?«^ 


+ 1084 
1 0_ig4 


434l«^ 


60llf5^ 


6550 


2.80 ±0.59 


167.941°;°^ 


154.26l°:°^5 


135lf9 


1651^^^ 


176+^3 


167+1°^ 


6551 


1.04 ±0.89 


89.211°:!° 


73.69i;^;" 


65l| 


85lg 


107i« 


82lfo 


6552 


0.79 ±0.71 


74.84l°;iJ 


60.03i;^}2 




72l« 




68+^J 


6554 


0.47 ±0.17 


53.86+^}i^ 


40.88l°;}33 


36li 


54l?| 


70+31 
'0-43 


4913? 


6557 


1.18 ±0.38 


96.70l°:i° 


80.97l°;}°o 


7-1+42 

'1-35 


921^? 


114+57 


8911^ 


6560* 


2.58 ±0.12 






1 07+85 
l^'-56 


156+^9° 


1691?? 


1571^9 


6562 


1.711 


122.56i;};J!7 


106.79lH^ 


q4+57 


ii8ir 


137l^gl 


116«5^ 
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Trigger" 


HRh ' 


Mea.n[Ep,obsT 


Mea.n[Ep^obs]'' 






Mode[£;p,„b,]'' 


Mea.n[Ep,obs]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


6564 


2 05 ± 46 


137 62+2 S? 


122 25+2-2J 


107+22 

^ ' —49 


133+123 

J^OO— 43 


150+22 

J^OU— 67 


132+12 


6566 


3 61 ± 81 


197 54+2-21 


186 45+2-21 

-iou.i<j_o 04 


161+1?° 


197+?22 

if ' —62 


200+12" 


201+1?" 

■^"^ — 85 


6569 


1.37^ 


106 38+° °^ 


90 51+0-09 


80+4'' 


1 02+'* 


-199+48 
1^^-60 


qq+57 
y»-47 


6570* 


3 11 + n 21 






145+10^ 


-177+197 
1' '-56 


185+?5 


180+77'' 


6571 


2.25^ 


146 n5+° °® 


131 04+006 


1 1 5+''4 


-142+137 


-157+71 

10 / -g9 


-,42+86 


6573 


6 37 + 3 Q4 


283 


284 7Q+0-06 
zo^. (y_0 06 


24Q+216 


294+428 

"-^ 91 


268+-*-*' 


306+243 

OUO_i26 


6576* 


1 n 30 + n 1 7 






qofi+353 
•JOU_ii5 


411+692 
^11-128 


341+2"4 

0^1-103 


43^+392 
4Oi-180 


6577 


2 19 + 1 03 


143 55+° °'^ 


128 4S+0'06 

izo.10_o 06 


113+'^^ 


1 30+133 


155+"" 


1 3q+*4 


6578 


1 67 + 57 


1 20 72+° °* 


104 qo+o os 


q2+56 

»z_44 


116+"'' 


1 35+5" 


-1 14+66 
— 53 


6579 


1 2 60 + 2 42 


438 Q7+0-24 

100. » ( _o.24 


473 68+0-^0 


375+430 


472+836 

^'^-148 


q7f;+353 
O'"-110 


495+475 

^f o_209 


6580 


6 80 ± 1 53 


296 02+2-22 


299 01+2 22 

zci».u±_o 06 


251+?li 

^ — 94 


308+12* 

ouo_95 


277+?2° 

z 1 1 _g2 


321+?22 

O'^i — 132 


6581* 


2 94 + 1 6 






139+'''' 


l'"-54 


180+"° 


■^73+111 


6582 


74 + 39 


71 59+2-1? 


57 00+2-1? 


50+22 

^^—26 


69+12 

'-•■^ — 24 


90+22 

''" — 50 


65+12 
"O-34 


6583 


1 9Q + 'i3 


102 37+0 09 


86 54+010 


'"-37 


q8+'3 
='"-33 


iiq+46 


95+55 


6585 


1 63 + 55 


1 18 87+2-22 

±±0.0 1 _o.08 


103 04+2-22 


91+52 


114+22 


134+22 

l^oi— g3 


112+22 


UfJOU 


n sdt 

U.04: 


77 sq+O-ll 


fi2 QO+O ii 
oz.au_o 11 


00-28 


'0-26 


q(5+37 

y"-52 


71+42 
'1-36 


\JOO 1 








270+259 

^'U-IOO 


000+512 
OOO_i03 


909+221 


347+290 

04' -143 


6589 


1 70 + 81 


1 22 1 n+00* 
lzz.lu_o 08 


1 06 qo+o os 

iUO.OZ_o 08 


qo+57 


-,-,7+99 


136+56 


115+67 


fi^Qfl 
\joiyu 


'-t.cJC) U.04: 


242 fil+O O" 


237 02+0 04 
ZO(.UZ_o 04 


202+-'^''' 


0/1 7+330 


236+"* 


9c;r + 189 
ZOO_io6 


6591 


11 Of) _(_ QO 


407 16+0-1'' 

-^"-0.19 


433 S4+0-23 


040+384 

•J'iO-120 


40(5 + 749 

10U_i36 


055+317 
000-106 


4 57+425 
40 ( -igi 


6592 


1 87 + 51 


1 29 77+0-07 


114 15+007 

iiq:.10_0 07 


1QQ + 62 


125+"i 


140+6I 
1^0_g5 


1 94+73 
1^4_56 


6593* 


4 72 + 1 






iq5+i58 


000+312 
zoo_^4 


2or|+141 
zoU_g3 


24(5+179 
^4O_i02 


6598 


1 96 + 41 


1 "^"^ -70+0.07 
±00. 1 o_o 07 


118 23+0 07 

110.zo_o 07 


1Q4+65 


129+"' 

-'-Z»_42 


147+63 

1^^' -66 


128+^" 


6599 


8 76 + 2 1 1 


348 ni +011 


361 lQ+012 


9Q7+300 
z»l -107 


0(50+591 


314+253 
01^^-98 


385+^^5 

0°0_i5g 


6600 


2 69 + 85 


163 70+0 05 


149 72+0 05 


131+*" 


lgQ+167 


-1 79+83 
1 ' ^-72 


162+i°2 

l"^-70 


6601 


2 31 + 1 35 


148 52+0 06 


133 64+0 06 
ioo.uy:_o 06 


^^7+76 
— 53 


144+141 


159+'2 
1^0»-gg 


1 44+88 

144_g4 


6602 


1 2 70 + 1 55 


441 20+0-25 


476 48+0'^i 
y:(u.io_o 31 


077+433 
' -128 


475+842 
^'0-l49 


070 + 355 
0'"-lll 


497+479 
4^^' -210 


6605 


2 32 + 25 


148 QS+0 06 

±y:0.30_Q 06 


134 07+0 06 


^^7+77 


145+"i 


160+'^ 

l^""-69 


145+*" 

140_g4 


6606 


1 40 + 1 20 


388 33+2-?2 


410 51+212 


332+^'?2 


414+'^22 
^1^-129 


342+?2I 

0^:^-104 


434+396 

404:-i81 


6610 


1 1 8 + 28 


96 70+2-12 


80 97+2-i2 


71+1? 


92+2'^ 


114+11 


89+21 


6611 


2 43 + 1 03 


153 41+2-2^ 

±oo.'±J-_o 05 


138 79+2-22 

±00. 1 »_o.06 


121+22 


149+11" 
-L'if— 48 


164+12 

1^"^— 70 


150+2? 


L*U -LO 


1 SQ"!^ 


1 1,0 f;c;+0.07 
-LOU.UtJ 07 


1 1 5 0(S+0 07 


1Q-I+63 
1^^1 — 47 


-12(5+112 


1 44+61 


125+'4 


6615* 


1 1 + 33 






09(5+346 
OZD_ii4 


406+'^'" 

1UU_i26 


Q Q 'y~|~289 

00/ -103 


495+385 


6616 


5 10 ± 2 79 


246 33+2 21 


241 27+2-21 


206+lP 

^^^—82 


251+2^" 


239+12^ 

^Of — 85 


260+121 

'^""—108 


6619 


qo + n fill 


174 76+0-04 


161 60+005 


141+98 


1 79+188 
1 ' ^-54 


101+91 
I0I-74 


174+112 
1 '4-75 


6620 


1 1 8 + 68 


96 70+2-^2 

»U. ( U_o 10 


80 97+2-^2 

OU.Vi -0.10 


71+1? 


92+2'' 


114+41 


89+51 


6621 


2 99 + 34 


175 14+2-21 

± 1 o.ll_o 04 


162 00+9-2^ 


141+2? 


1 72+12* 

-L 1 z_54 


182+21 


175+iP 

1 ' 0_75 


6622 


1 59 + 45 

A-.xJC! . .1... U . 


1 17 00+0 08 

±1 ( .UU_Q 08 


101 14+008 
iu±.±y:_o 08 


89+'^'* 

o»— 42 


112+"2 


132+54 


-1-10+64 


6625 


71 +014 


fiQ 78+0-12 


55 S2+012 

OO.OZ_Q 12 


4q+29 


68+^* 
""-24 


8Q+34 


63+^" 


6629* 


8.21 + 0.23 






284l?«i 


qc:i +555 
OOJ^-109 


304+2f 


367+!^^ 


6630* 


3.56 + 0.09 








195+^f 


199li°8^ 




6631 


3.92 + 1.81 


208.22tg-°^3 


198.271°-°! 


17llif 


209l^r 


209liJ« 


2141^48 


6632 


0.47''^ 


53.4210-.!^ 


40.49«:f3 


361?^ 




70+31 
'O-43 


491^27 


6634 


2.43 + 1.70 


153.4110-05 


138.79to-°o«6 


-121+80 


149lif 


1641^0 


1501^6 


6635 


1.84 + 0.18 


128.44tg-0^ 


112.78to-°o'8 


qq+61 


124lig" 


142l^°5 


1221^2 


6638 


35.80 + 5.30 


855.35ll-^i 


lO32.20l2.35 


696+i?ii 


q99+1920 
»zz_3i4 


616lf4 




6640 


31.20 + 3.90 


783.41+1-g 


931.56+1-86 


645l?^«g 


849l^^f 


579l?g^ 


Q77+1033 
81^ <-402 


6641 


4.02 + 1.39 


211.59«-:g33 


202.031^0^ 


174+1^2* 


9-1 9+262 
^1^-66 


9-19+120 

zlZ_go 


218l^f 


6642* 


7.26 + 0.41 






2621^8^ 


099+490 
OZZ_ioo 




33(5+277 
000_i3g 
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Trigger" 


HRh " 








Mode[Ep^obsV 


Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


6643 


7 61 +4-69 


31 8 09+°"* 


325 20+° °^ 

OZO.ZU_o 09 


97n+260 
^'^-100 


qoq+514 
oOO_io3 


9Qq + 222 

^"■^-95 


040+291 

olo_i44 


6645 


1 2 40 + 1 n 80 


434 51+°-2* 


468 06+°'^° 


071 +424 
ol i_126 


4g7+824 
_147 


070+348 

■-"■^-iio 


4gg+468 


6648 


5 92 + 1 33 


270 94+°"* 


269 65+° °^ 


990+200 
^^"-88 


9-,q+397 
z 1 »-86 


258+"^^ 


290+225 
z»u_i2o 


6649 


69 + 56 


68 '?Q+o i2 


54 03+° -'^^ 
01.uo_o.12 


48+29 

— 25 


66+23 


07+34 
-49 


62+33 


6655 


7 1 8 + 90 


306 40+° °'' 


311 39+°°'^ 

o±±.o»_o 07 


9(5Q+245 


090+484 


234+210 

^"^-93 


334+274 
■^•^^-138 


6657 


1 57 + 31 


1 16 05+° °* 


100 19+°°° 

J-UU.±3_o 09 


00+53 
oo_42 


111+°1 


101+53 
J^ol_g2 


iQq+63 


6658 


1.59^ 


1 1 7 00+° °* 

1± ( .UU_Q Qg 


101 14+°°* 


89+^^* 

o»_42 


112+°2 


■,09+54 
J^oz,_g2 


110+'^'' 


6659 


8 1 5 + 2 35 


ooo OO+0.09 


342 26+°'^° 
oi^.^u^o.io 


900+279 
zoO_iQ3 


350+®^^ 

OOU_iog 


or|0+237 
■^^•^-96 


365+^12 
ouo_igi 


6662 


6 18 + 316 


278 4Q+°'°5 


278 4S+°'°5 

z ( 0.'±0_o.05 


235+2^° 


288+'*^^ 

^""-89 


9f;o+182 


nqq+236 

Z,»»_i24 


6665* 


6 05 + 08 






231+o2^ 


283+ 02*^ 


261+11* 


295+221 

zyo_i22 


6666 


1 98 + 1 00 


1 34 60+9 SI 


119 13 + n nl 

J-J-».±o_o.o7 


105+^2 


130+ii* 


147+21 
1^' -66 


129+11 

^^^-58 


6668 


14 40 + 69 


478 06+!^ oo 


523 29+211 


408+135 


517+?S 

Oi 1 —164 


402+222 

luz — llg 


541+222 

^^-'^ — 230 


6670 


41 80 ± 5 04 


944 34+S ?,o 


1158 66^o'So 


758+J,^,f 


1009+?;n* 


660+222 

UUU_igg 


1035+122'^ 


6671 


18 30 ± 3 45 


557 15+S'5o 


625 73^2fo 


472+??? 

^' '^ — 152 


606+1?,^° 

UUU_igg 


451+122 

'±o±_i27 


633+SS5 

uoo_275 


6672 


1.73 ± 0.16 


123 48+S'^J 


107 n 

J-^ ' ■ ' ■^ — 0.08 


95+4! 


119 + 39' 


138+21 


117+22 

' —54 


6673 


1.38 ± 0.77 


106 87+S-^? 

±uu.o J _o.09 


91 00+2 




102+12 

^^^—34 


123+1* 

^^^—60 


99+^^ 


6674 


2.05 ± 0.66 


137 62+I^ S^ 

±o 1 0.06 


122 25+°Al 


107+5* 


133+1? 

J^oo_43 


150+22 

J^ou_g7 


132+59 


6676 


4.60 ± 1.13 


230 62+!^ Si^ 

^^^•^'^ — 0.03 


223 39+2 °l 

ZjZjiJ . iJl/ 0.04 


192+^f 


233+73^ 


227+12'^ 

'^'^ ' —83 


241+111 

^^^-100 


6678 


0.91+ 


82 09+i! !} 

°^-"^-0.11 


66 87+2 l^ 


59+o2 

30 


79+22 

' "-27 


100+53 


75+11 

' ^-38 


6679 


19 30 ± 1 80 


576 41+S'5? 


651 06+2'JS 


488+??? 

™°-156 


627+1211 
-202 


463+221 

'±UO_i2g 


655+222 

uoo_2gg 


6682 


g.lgt 


333 11+SSS 


343 20+2'^5 

010. .iU_o. 10 


284+2?2 

^"^-103 


350+^22 

OOU_iog 


304+22* 

— 97 


366+212 

''""-151 


6683 


2 1 9 + 30 


143 55+° °® 


128 43+° °6 
j-zo.y:0_o 06 


113+''2 


1 oq+133 
J^o»-45 


155+*^^ 


J^oy_g2 


6686 


2.17^ 


142 71 +° °'^ 

' J^-0.06 


127 '5'5+°-°'^ 

±Z( .OJ_0.07 


112+''2 


1 00+131 

J^OO_44 


1 =4+69 


1 38+*^ 
ioO_g2 


6689 


1 3 20 + 7 20 


4^2 21 +°-27 


490 41 +°-34 
i»u.y:i_o 34 


00(5+450 
OOD_i3o 


4SS+*^2 
^°°-154 


ootr+368 

OOU 119 


CI 1+496 
oll_2i6 


6690 


1 7 20 + ^ 2'i 


535 >52+°'*® 


597 4tS+°'®° 
oy / .y:0_o.go 


4=5+576 
'±JO_147 


582+"°° 

'J'5^-186 


400 + 46I 


608+^^1 


6693 


s OQ + S 06 


330 76+°'°'^ 

OOU. (0_Q Qg 


340 q»+o io 
oy:U.oo_o.io 


90-1+277 


040+546 


QflO+235 
'J'J'^ — gg 


Of;o+309 


6694* 


1 8 30 + 73 






/1 79+609 
^'^-152 


f5Q(5+1159 


4= -1+485 
^•^1-127 


fjQq+666 
uoo_275 


6695 


6 33 + 3 71 


282 7Q+°-°5 
z,o^. 1 y_o.o5 


283 46+°'°^ 

ZOO.'±U_o 05 


9sq+2^^ 

— 91 


900+425 


2g7+186 
Z" ' -90 


305+^''^ 

OUO_i2g 


6697 


9 32 + 2 39 


362 06+°'^^ 


378 28+°'^'' 


oQg+319 
ouy_iio 


004 + 628 
OOy:_iig 


09/1+268 

■J^^-ioo 


4Q9+356 
^'-'^-167 


6698 


40 90 + 6 78 


931 S0+^°^ 


1 140 00+^ °^ 
±±y:U.uu_2 93 


740+1170 
' ^■'-230 


007 + 2095 

-344 


554+879 
"'-'^-187 


1 09^+1266 
±UZO_4gi 


6700 


^9 1 + 30 40 


1178 18+^*'' 

111 0.±0_3 43 


1 'V)n '}n+^-^^ 


giQ+1496 
»iU„284 


-1 99r+2606 
lzzo_43g 


768+"°° 

"JO-231 


1944+1^37 
izi'±_g04 


6702 


9 22 + 1 44 


359 58+?' J2 


375 24+2' ^1 

( O..i'±_o.i4 


307+^12 

■J^ ' -110 


381+??o 

00-L_iig 


322+222 

ozz_100 


399+22? 
o»»_ig5 


6707 


1 42 + 38 


108 84+°,'SS 

lUO.Oy:_Q Qg 


92 96+2 ?2 

»z.»u_o.o9 


82+o2 

°^-39 


104+21 

i<J'±_34 


125+12 


101+22 


6708 


8 56 + 1 42 


342 91 +'^'^'? 


355 02+2'^? 


292+^2^ 

z»z_106 


362+®T2 

ouz_112 


311+21* 

■^^^-98 


378+221 

>"°-157 


6710 


8 47 + f; 47 


340 61 +°'i° 


3^12 9'?+°'l^ 


9qQ+290 


ocq+572 

oja_iii 


ong+246 


07g+324 
' — 155 


6715 


1 6 20 + 2 66 


515 42+S f^ 

0J-0.1^_Q 41 


571 35+2'^? 

1 ±.oo_o.53 


439+?!^ 

'±o»_i43 


559+^21^^ 


425+12? 

y:ZO_i2i 


585+22? 

ooo_25i 


6716 


60 + 40 


63 04+2 J? 

UO.U1_Q ]^3 


49 14+2-^? 


44+?I 
^^-23 


62+22 
UZ— 22 


82+22 


57+21 

^ ' -31 




1.20^ 


07 7C+O.10 
ill -1 0_o.io 


81 qq+0.10 
oi.y»_o.io 


79+42 


qo+67 


1 1 5+*'! 

ll'3-58 


qq+52 


6720 


79 + 43 




■16 02+°'^^ 
ou.uzi Q "12 


50+2° 


68+^^ 


aq+34 

_4g 


64+4° 


6745 


1.16 + 0.33 


95.651°:!° 


79.95t°:i° 




91+41 


113lf7 


88t^^ 


6753 


35.60 + 7.94 


852.29ti;^^ 


1027.89^2:33 


694t^?r 


qiq+1913 
''^'^-312 


6151??^ 


q4g+ii42 

^^10-439 


6757 


9.65 + 2.73 


370.20+j;'i^ 


QQQ on + 0.16 

000. ZZ Q -J^g 


316i??^ 


qqQ+650 

o»o_i22 


330l?^I 


4-12+368 
^1^-171 


6762 


2.32 + 0.77 


148.93t°:°« 


134.07i°;°« 




145ti« 


1601^9 


1451^4 


6763* 


4.25 + 0.53 






18lt!f 


Qfj-i +278 


218+^f 


227t;,«i 


6764 


2.64 + 0.33 


161.751°:°^ 


147.64+°'°^ 


129t*^ 


158tr 


171+*i 

l'l-72 


159+^7°° 


6767 


1.42 + 0.70 


108.84t°:°«g 


92.96i°;°'9 


09+49 
^^-39 


1041*1 


195+49 
i^O_gO 


loili^ 


6774 


2.32 + 2.01 


148.93tro6 


134.071^6 




145tif 


1601^9 


1451^4 


6782 


14.70 + 5.55 


484.40+031 


531.40i°;g 


413lf3? 


t-9.+960 
0Z1_lgg 


406l«^ 


549l|^« 


6786 


2.701" 


164.09t»;°05 


150.13l°;°5 


13llf8 


leil^f 


1731^^ 


162t!f 
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Trigger" 


HRh " 


MesLn[Ep^obsY 






Mode[£;p,„6,]-f 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


6787 


23 40 + 8 28 


651 S9+°'*^ 


751 66+^'^o 


547+''55 

-171 


710+"" 

' 1^-232 


507+590 
"J" ' -141 


r.oo+821 
' •J°-329 


6788 


45 40 + 3 29 


995 ,'i2+^'^® 


1232 31+3-47 


7Q9+1259 
' y'' — 244 


1058+^^^^ 

±UJO_3gg 


685+^*° 

"""-198 


^000 + 1364 
l"°'J-514 


6796 


1.51^ 


1 1 3 on+O"* 


07 QO+0.09' 

y / .oz_Q Qg 


°"-41 


1 08+*^ 
l^"-36 


1 98+^-^ 
1^0-62 


106+^1^ 


6800 


8 01 + 2 53 


328 67+°"^ 


337 86+0'^o 

.OU_Q JQ 


280+^^'' 


345+541 
'-'^'-'-107 


000+233 


3g^+306 
""1-149 


6802 


3 20 ± 88 


182 90+'^'?l 


170 42+S-211 


148+J;'!® 


181+?S^ 


188+EI 


184+1?^ 

^ — 79 


6814 


2 83 ± 34 


169 09+'^ ?l 


155 49+n 


136+^S 


166+52^ 


177+SI 
1 ' ' -73 


168+12'^ 


6816 


1.84 ± 0.25 


128 44+'?'?J 


112 78+!!'^l? 

( 0_Q Qg 


99+5^; 


124+1°'' 


142+^9 


122+r? 


6817 


10 70 ± 1 47 

-L\J M i KJ — 1 — _L < t: 1 


395 45+'^'^^ 


419 31+!! ?!! 


338+^?! 


422+''lS 

it^^ 132 


347+305 

-105 


442+f2'' 

^^^-185 


6824 


37 60 ± 3 43 


882 57+-'-'I? 


1070 67+2'55 

±u 1 u.u 1 _2 55 


715+J,in° 


949+3,!!!'' 

a'±»_324 


630+?!!? 

"'■'"-178 


976+!,!^° 
^'"-455 


6830 


1 06 ± 55 


90 30+S !'^ 


74 75+^ ?; 


66+33 


86+i^S 

"" — 29 


108+!i 

1"°— 56 


83+1? 

""—41 


6831 


2 41 + 1 56 


152 60+'^ 5!^ 


137 93+!! !I? 

J-O I .»0_Q Qg 


121+**"? 
-'-^-'--54 


148+!; t* 


163+IS 


l^y-66 


6853 


2.97 ± 1.34 


174 39+n J!l 


161 19+!!'^t 

J-U±.±»_Q Q5 


140+^? 


172+!:f 

1 ' ■' — 54 


181+2!, 
i°i— 74 


174+!,!^ 

1 '^-75 


6866 


3.05^ 


177 37+S'S^ 

±1 1 -Ol _o.04 


164 42+2 !!^ 


143+io^ 

l^^'J— 62 


175+if 


184+2? 


177+i!:'^ 

1 ' ' -76 


6867 


0.92''^ 


82 37"''il ?il^ 


67 U+?, V 


59 + on 


79+^2 

' ^-27 


100+53 


75+t! 

' "-38 


6870 


6 42 + 3 1 1 


285 3,ts+0'''5 


286 46+0 06 

^OU.'±U_Q Qg 


241 +218 


2gg+432 


2g9+189 
^"^-90 


oog+245 


6877 


1.48 ± 0.18 


111 76+51'2o 

1 U_Q Qg 


95 

»tJ.OO_Q Qg 


84+5i 


107+35 


127+^1 

I'' ' —61 


104+52 


6880 


2 82 + 75 


168 71+S S^ 


155 08+!!'!I^ 

J-U<J.UO_Q Q5 


135+^S 


166+!;o'^ 
i^'J— 52 


176+?o 

1 ' "—73 


167+12^^ 


6882 


2 03 + 62 


136 76+^! 5!? 


121 36+!!nI 

J-^±.OU_Q Q7 


lOfi+'^I 


1 32+1?^ 


149+5S 

11»-67 


131+IS 

l"l-59 


6884 


0.63+ 


64 50+° " 

D^.OU_Q ]^3 


50 46+° " 

OU.^O_Q ]^2 


45+27 

^'-'-23 


f.o+33 
""J- 22 


0^^+33 


50+38 
""-31 


6886 


5 49 + 1 SO 


258 20+S S^ 


254 90+!! S11 


217+1*5 

^1 ' -85 


265+?S'^ 


248+12^ 

^^°-87 


274+209 

^'^-114 


6891* 


6 36 + 47 






239+?!^ 


294+f 


267+ iS'^ 

^" ' -90 


306+?^? 

"""-126 


6892* 


5 76 + 52 






224+0?^^ 

-^^^—87 


274+5?^ 


254+!,!° 

^"^-88 


284+?^2 

^"^-117 


6903 


1 ^7 + 73 


116 05+° ''* 


100 10+009 

±UU.±»_Q Qg 


00+53 
oo_42 


111+91 
111-36 


1 31 +53 
101-62 


1 09+^^ 


6904* 


67 1 n + 1 07 






071+1615 
^'1-306 


1010+2790 


010+1179 
"l"-249 


1 396+1^^*1 
l"^"-650 


6911 


0.63+ 


64 76+°-^^ 
'"-0.13 


50 70+0 12 

OU. <U_Q j^2 


45+27 


fjo+34 
""J— 22 


84+33 


5q+38 


6914 


1 4^1 + 94 


110 31+0 08 


94 49+0 09 

^^•^^-0.09 


00+50 
oO_4o 


1 n5+*3 

l"-'^-35 


126+50 

1^"-61 


1QO+59 


Ui7XU 




Qyn 4c:+o.i3 


Qsa co+o.ie 

000. tj^ Q Ig 


Ql c+331 
■JlO-112 


004+651 
•jyi-122 


■J'JW-IOI 


412+368 
11^_171 


6917 


3 39 + 68 


187 9lS+0'04 


175 16+0 04 

l/<J.10_o Q4 


1 cn + llO 


10(5+212 
loO_5g 


102+101 

iy^-76 


1 8Q+'^^5 
1"»-81 


6927 


1 3^1 + 'I'l 


105 38+0 09 

l.yJO.00 Q Qg 


00 =2+0'09 

oy.oz_Q Qg 


70+47 
'^-38 


101+33 


121+48 
1^1-60 


qo+56 






98 7S+0-10 

'°-0.10 


83 01+0 10 
8o.ui_Q IQ 


70+43 
'•-'-36 


04+68 

—32 


1 1 6+'*5 


qi+63 

»1_44 


6931 


2Q 40 + 6 71 


754 O3+1-20 
1 20 


891 1 7+168 


624+0" 

'J^'±-ig3 


oiq+1675 
o±»_273 


5(50+701 

157 


047+986 
"^' -386 


6935 


3 + 68 

O'OO —1— VJ.UO 


195 44+0'04 


184 14+004 


160+"* 


1 04+228 
1»1-61 


iqc+107 
iyo_7g 


iqq+134 

l»»-84 


6938 


2 1 4 + 62 


141 45+006 


126 23+0 07 


lll+'^l 


107+129 
1 —44 


153+*^* 

liJ'J-68 


1 07+82 
1"' -61 


6939 


78 + "S? 
u . i o —1— yj .o 1 


73 03+012 


59.181°;!^ 


52+27 


,,1+42 
—25 


qo+35 


g7+41 

— 35 


6943 


29 90 + 1 4 20 


769 30+123 


909 45+-'^'^3 


goQ+924 


007+1695 
-276 


5(jo+709 
"""-158 


856+"°° 

"""-390 


6944 


Q ni + n 1 7 


■^54- QO+O li 


Qfift oc+0.13 

OKjO.OO Q "1^2 


qno+309 

OUZ_j^Qg 


q7r+608 


310+260 


oq2+344 

"y^-ig3 




sfi + 9 1 n 


969 iq+0'04 
ZDa.iy_g Q4 


967 61 +0 05 


22(5 + 198 


977+392 
^' ' -86 


25(3+173 


988+223 


6953 


03 + n 33 

KJ'CfO —1— U.OO 


89 SQ+o ii 


67 63+0 11 


60+35 


70+50 
' ^-27 


101 +38 
l"l-53 


75+45 
'"-38 


6963* 


4 1 + OS 






177+137 
1 ' ' -73 


91 r+267 
^10-67 


21 4+123 
^1^-80 


091 +155 
^^1-93 


6985* 


7.27 ±0.08 


— 


— 


262i^f 


090+491 


2861^9^ 


007+278 
""' -139 


6987 


7.30 ±2.28 


309.75j:j;;j;^ 


315.26i°;°8 


263+^f 


024+493 
■^^^-100 


287l^f 


000+279 
"""-139 


6989 


0.75 ±0.38 


79 97'+0-12 
' ^-^ ' -0.12 


57.63j:°;l^ 




70+40 

'"-24 


qi+35 

^1-50 


66lf4 


7000 


1.13 ±0.53 


94.06«:1° 


78.40i°;lS 

i48i.22j:^:°«g 


69t^° 


qn+63 

^"-30 


llll« 


86l!° 


7009 


58.10 ±9.10 


1165.4lt^;336 


902t^«° 


1 01 Q+2582 
l^lo_434 


762l^°f 


1 900 + 1618 
l^""-598 


7012* 


4.63 ±0.12 






192+lf 


235+^3^ 


227+ gf 


242+175 
^^^-101 


7028* 


7.03 ±0.29 










28111T 


090+269 
o^»_13g 


7030 


1.82 ±0.97 


127.54tro'7 


111.87lH^ 




123ll°Q^ 






7060 


8.69 ±6.84 


346.23to.lo 


359.03to;;2 


2n=+298 




Q-l Q+251 

OlO_gg 


Q QO"l"332 
"°^-158 


7063 


36.80 ± 7.36 


870.5311:71 


1053.6312:46 


707li?f 


007+1956 
' -320 


6241??° 


964tiir 
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Trigger" 


HRh " 






Mode[£;p,„b,]'= 


Mode[Ep^obsV 


Mode[Ep,obsY 


Mea.n[Ep^obs]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


7064 


If) in + 1 65 


381 14+015 


401 65+0 1* 


32g+346 


406+*^'''' 

^""-126 


qo7+289 
■-"•J ' -103 


425+385 
1^^-177 


7078 


4.17 ± 4.09 


216 6n+5!So 


2n7 63+2 S11 

zu 1 .<JO_0.04 


179+if 


218+2P 

'^-^°— 68 


216+3;?^ 


224+3.2'^ 


7087 


4 89 ± 59 


239 8n+S'2o 


233 82+2'S11 


200+i2* 

^uu_go 


244+2^'* 


234+^1^^ 


9 = 9+185 
^"^—105 


7102 


12.00 ± 5.18 


425 5n+S ?? 


456 75^2 ?I 


364+fi2 


457+1^2 

-143 


367+222 

'-'" ' -109 


479+454 
^' ^-201 


7106 


47 90 ± 13 30 


1030 20+?'^^ 


1282 58^o'I5 


815+"?'^ 


1091+^2^" 


701 + 2n? 

' "^-204 


1114+i^r 

J- J- J-T: 531 


7108 


4.47 ± 1.15 


226 43+^15!o 


218 67+2'S11 


188+if 


229+^f 


223+i2^ 

'^'^^— 82 


236+i2^ 


7110 


3 99 + 1 46 


21 n 5S+5 2? 


2nn 90+2S11 


173+133 


211+22^ 

''ll— 66 


211+o2° 


217+i'^^ 
^1 ' -91 


7111 


54 ± 45 


58 62"''^ Jo 


45 13+^i'o 


™-21 


58+?? 
"°— 21 


78+22 

' °— 45 


53+?S 

'-''-*— 29 


7113* 


7 95 ± 03 






278+?Io 
' °— 102 


344+221 

"-'^^— 106 


299+22^ 

^^^—96 


359+?5t 


7116 


0.35+ 


44 57+S-!l 

( _o.l4 


32 78+2 J? 

0^. ( C)_Q ]^3 


30+^2 


46+^2 


64+22 

"^-40 


42+21 


7130 


0.63^ 


64 44+°-i^ 


50 40+°'^^ 

OU.1U_Q ]^2 


45+27 
^'-'-23 


63+22 


84+33 

°^-47 


58+^* 


7133 


9 58 + n 98 


368 48+°'^^ 

0U0.10_Q ]^3 


386 1 2+0-15 


31 5+328 


oq7+646 
122 


399+275 


41Q+365 


7142 


19 in + 1 27 


572 59+^1'^? 


646 n2+!3 I1 


485+2^2 


623+J,2?^ 

"^•^-201 


460+222 

^""—129 


650+22i 

"""-284 


7147 


1 28 + n 4n 


101 86+0 


86 04+O 


76+tS 
' "-37 


97+12 


118+!2 


94+2t 
^^-45 


7148 


37 2n ± 15 40 


876 56+M5 


1062 16+?'?i 


711+J,?f 

' -^-^ — 218 


943+i2o° 


627+222 


970+',J:2° 


7159 


80 70 ± 60 40 


1437 58+^oo 


1892 GO^t'V, 


1065+?,!?' 


1441+522^ 


874+^,2?'^ 

" ' ^—277 


1451+??^^ 


7164 


0.78+ 


73 q9"''2 }2 

1 0.»»_Q ]^2 


59 23+'^ J? 


52+27 


71+:^? 


qo+35 


67+« 
"'-35 


7167 


1 nn + n 88 


87 00+°'^^ 


71 57+0-11 
' i-J' -0.11 


(50+37 

"•-'-31 


00+55 
"•^-28 


105+40 

l""-55 


79+46 


7170* 


21 9n + n 33 






526+''^! 


681+i2f 

""1 — 221 


491+222, 

^^1-137 


709+ri 

1 yjrj Q-1 Q 


7172 


5 ni + n 35 


243 54+0-21 


238 n8+2'S1 


203+i?® 

^"•J- 81 


248+77^ 


237+^"^ 

' -85 


257+122 

^"' -106 


71 73 


CQ 40 _|_ q on 


1 1 04 97+2-98 
liUI.Z/ -2.98 


1 390 8Q+4-48 


0(50 + 1403 


1 1 59+2462 


7qc;+1037 
100 217 


1 1 80+-*^^^* 
lloU_5gg 


7178 


1 n2 + n 68 

J_.WiJ ...1- U.VJtJ 


88 11+0-" 


72 63+0'^i 


64+37 


04+56 

°^-29 


106+*° 


0^+47 


7183 


0.95+ 


84 48+''-ii 


69 15+0-11 


(71+36 
"1-31 


g1+52 
°l--28 


1Q2+39 
l"^-54 


77+45 
' '-39 


71 S^i 


n 7^ + n n7 


71 9S+0-12 


56 71+0-12 

00- ' 1-0.12 


50+30 


60+39 


Qn+35 


(55+40 
""-34 


71 S7 




969 77+0'04 


9(S8 9q+0-05 
z:Do.za_o 05 


997+199 
' -88 


970+394 


9 = 7+174 


289+224 


7191 


5 72 ± 3 95 


265 06+'^ ?l 


262 82+!?''?^ 


223+i2^ 


272+22^ 

' ''— 84 


253+^2^ 


283+?-'-2 

^°"-117 


7206 


4 18 + 1 in 


91 (S Q^+^ '^^ 


2n8 nn+o'o4 

^vjo.uu_o 04 


170+139 
1^ ' a — 74 


91 S+-^'^3 


91(5+125 


994+158 


7207 


2 ni + n 38 


1 35 89+° '"^ 


12n 47+0-07 

IZU.K _o.o7 


106+^"" 


1 01 +120 


148+64 

110-g7 


1 30+^* 

l'^"-59 


7209 


1.94 ± 0.51 


132 85+°,-?J 


117 33+ n 


103+22 


128+i" 


146+22 

l^"-66 


127+1^2 

-58 


7213 


3.86 ± 1.14 


206 17+'!?o 


196 00+2 211 


169+7f 


206+?2° 

■^""-64 


207+ ii*' 

^ ' —79 


212+"^ 

■^^^-89 


7219 


3 09 + 95 


176 26+° "*' 


163 91+0-05 
1UO.Z1_0.05 


, .9+100 


174+190 

— 55 


■,00+92 


17(5+114 

1 '"-76 


7227 


in in + 6 41 


381 14+5!!^ 


401 65+2'^? 


326+^*2 

•J^"-114 


406+2.2 

^"" — 126 


337+222 

'J'J ' -103 


425+222 


7228 


2 55 + n 73 


158 2n+'^ 5!^ 


143 87+2 22 

J- 10.0 ( -0.06 


126+**! 

l^"-56 


154+12'' 


168+7? 


155+21 

l""-68 


7230 


8 44 + n 6n 


339 84+'^ '^'? 


351 30+2'^' 


290+^2^ 


358+2T? 

OJO_4ij 


308+2f 


375+222 

■^'"-155 


7233 


0.68+ 


67 75+0-12 


53 44+0-12 


47+28 

^' -24 


66+23 


07+34 
"'-49 


(51+39 

^ — 32 




Q ns + n 95 






144+102 

1*^-62 


17(5+195 
J- / vj_55 


185+^* 

-LOU 


179+116 


7238 


9 n3 + 3 55 


354 83+0-11 


369 46+0 13 
ou».y:U_o.i3 


qnq+309 
OUO_]^08 


37(5+609 

■^'"-117 


319+261 


393+345 


7940* 


OC Qf) -L 1 OO 






580+822 
"°"-180 


7c:7+1526 
'■-"-250 


c;qi+638 
'J'Jl-148 


70f5+892 
' OD_353 


7947 


97 00 + n 44 


714 90+1-04 


836 33+1-44 


504+851 
"•'^-184 


777+1574 
' ' ' -257 


= 42+658 
"J^^-150 


o(,r+922 
o""-364 


7250 


1.47 ±0.23 


111.28+rol 


95.39t°o:S'9 


8/1+50 
84_4o 


w&nt 


127i^gl 


104160 


7255 


4.85 ±0.20 


238.55 Q Q2 




100+163 


242+^f 


900+144 

^^•3-84 


9 = 1+184 
^"1-104 


7263 


9.04 ± 1.65 


355.08tj;'" 


369.77+!5'i^ 


or|O+310 


376+fi? 


319lfg^ 


393+345 
'3»0_ig3 


7270 


4.12 ±0.60 


214.94to-;o3 


205.77iHl 


177+if 


216+^7^ 


214+123 


999+156 
^^^-93 


7277* 


1.82±0.n7 








123lfo^ 


1411^5 


1211^;, 


7281* 


3.06±n.l9 








175l^f 


184+^^ 


178+^7^ 


7283 


19.7n±5.74 


584.02j:0;6o 


661.091^;^^ 


494lf,^ 


6361^^5^ 


4g7+515 
™ ' -131 


(5(53+710 

""■J-290 


7285* 


3.93±n.55 








209l^f 


209l^J» 


214+148 
^1^-90 


7287 


24.6n ± 9.45 


673.06t°:fg 


780.22ti2i 


563ilfg 


70 + 1467 
' •JJ — 241 


519l?r4 


7f;i +855 
'"1-340 


7290 


71.in±6.13 


1325.85111^ 


1721.99t^;88 


lOOOl"™ 


13501^49^ 


8301^^5^^ 


1365tJ?f 
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Trigger" 


HRh " 




Mean[£'p,o6,]'* 




Mode [Bp, 








Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


7292 


7 49 + 9 S9 


31 9 QQ+O O'^ 


31 9 1 9+008 


OCf;+253 
— 99 


097+501 
' -101 


9sq+2i7 
^oy-94 


342+284 


7293 


9 73 + n 93 


165 9ci+0 05 


1 51 QS+005 


1 09+90 
J-J^_58 


1(52+170 


174+84 


1g3+103 


7294 


69 QO + 9^ 3fl 


1 996 09+3-75 


1 571 c;7+^-''* 
10/ l.J ( _5.72 


040+1554 
y'±"_294 


1266+2''°'^ 


7SS+1139 


1284+1707 

1^01-626 


7295* 


6 S4 + n 63 






9c:9+233 
^J^_95 


30q+46i 


977+201 
^ ' ' -92 


099+26I 
133 


7297 


29 1 n + 1 n 20 


749 30+^'^* 


884 S8+-'-®^ 


620+°°" 


Q1 n + 1662 

2T1 


551+695 


042+979 

°l^-383 


7298 


2 87 + 79 


170 61+° °'' 


157 13+0-05 


1 07+95 
1^"J ' -60 


168+^*° 


1 78+88 


170+?f 


7301* 


7 81 + n 03 






97C-+267 


ooq+527 


9Q7+228 
95 


354+299 


7305 


94 50 + 1 31 


671 


777 S6+"''^° 
' ' ' •""-1.20 


cf.n+785 


701 +1463 
' •Jl-240 


510+6I2 


ygr) + 852 
' "U-339 


7310* 


7 65 + 33 






971 +261 
^ ' 1-100 


004+517 
•^•^^-104 


QQo + 223 
'^'^ — 95 


34q+292 


/ O-LO 


oi on _|_ n 07 






= 24+711 


679+1336 

221 


4q|-)+559 


-312 


7319 


4 1 _i- f) 41:; 


91 4 Qd+^ o^ 


205 77+0-04 

^UJ. ( ( -0.04 


-1 77+137 
1 / ( _73 


2ig+269 


214+123 


r)r, Q + 156 


7322 


u.Ofj —1— yj.c/i 


983 S6+° °^ 


284 1 3+0-06 


9oq+216 


2qo+427 


257+187 


305+242 




07 _|_ n no 


178 12+°'°'' 


1 fic; 90+0. 05 
iDO.ZO_o 05 


144+101 


176+1°" 


1 S4+°3 

104-75 


170+116 


7328 




80 12+°" 


65 00+° " 


57+34 
J' -29 


77+48 
' ' -26 


98+^^" 


70+43 

(0_37 




44 en _|_ 9 OK 

4:4:. tJU ZIZ Zi.ZriJ 


qso S«+2 29 
yci.ou 2 28 


1 91 4 (14+3-36 


784+1241 
'°*-241 


1 046+2^08 
iU4D_3g4 


gyq+928 
O'y-196 


1071+1345 
l'J'1-507 


7335 


Q 53 + 1 94 


367 25+°'^^ 


384 62+°--'^ 

OO'±.U^_0 15 


3^4+327 
•Jl^-111 


oqo+642 


328+274 


4Qg+364 


7343* 


1 8 00 + 09 






4gg+600 
^""-151 


gOO+1143 


447+479 
11' -126 


g2g+657 
u^u_272 


7344 


57 80 + 1 5 40 


1 161 56+^-^'' 


1475 51+5-05 


900+1475 
y^JU-280 


-,210+2574 
1^1U_433 


7gQ+1086 


1230+1613 


7352 


2.16 ± 1.30 


142 29+!! ?S 


127 ll+?-°I 


111+p 


138+;^ 

^.-"-'—44 


154+?f 


137+?^ 

J^J' -61 


7353 


1 30 00 + 1 80 


1949 43+? ?? 


2700 92+}'' S? 


1341+2242 


1813+2'^52 


1056+3,??^ 


1807+?^°" 

J-OVJ ' —911 


7357 


7 76 + 2 59 


322 08+?''!? 


329 97+^-2?' 

o.i».» 1 _o.09 


274+??? 
^'^-101 


338+?^t 


296+??^ 


353+2^1 

OUO_i^4g 


7358 


4.46 ± 1.31 


226 1 1 +?■'?? 


218 30+2 S1 

^±o.ou_o 04 


187+lf 


228+?f 


223+i?^ 

.^^<J — 82 


235+i?° 


7359 


102 00 ± 98 40 


1669 61+Z ii 


2253 91+!V5i 


1195+?2i^ 


1618+?f^.2 


960+!,ff 


1620+???" 


7360* 


2.57 ± 0.10 






126"^?^ 
^■^'-'—56 


155+4^° 


168+7° 


156+?I 


7361 


3.21''^ 


183 n 


170 81+^-^1 


148+i?® 


181+??" 


189+?I 


184+i?^ 

-L04:_7g 


7366 


24 70 ± 5 07 


674 80+^'^S 

U 1 '±.OU_Q gg 


782 


564+1?? 

'-'"^—176 


735+il? 


520'^?i5 


763+8^8 

1 UO— 341 


7367 


1.36^ 


105 88+° °^ 

lUO.OO_Q Qg 


90 02+° °° 
yu.uz_o.o9 


7g+47 
'^-38 


101+^^" 


1 99+48 
l^^^-60 


98+" 

^^O — 47 


7369 


5 58 + 1 00 


960 Qn+° °* 


258 01+° °" 

^<JO.U±_o.o4 


91 q+188 


968+^^^^ 


250+165 


9yo + 212 


7371 


9 33 + 1 87 


149 ^4+° °^ 


134 50+0-06 


118+'^'' 


145+142 


1 60+^^^ 


145+89 


7374 


2 85 + 29 


169 85+2 S1 


156 31+2 S? 

±<JU.O±_o 05 


136+?^ 


167+^1® 


1 77+51 

1 1 ( _73 


169+?f 


7375 


1 f) -1- 1 1 


390 71 +016 


413 45+0-19 


334+360 

•-'•J^-117 


417+705 
^1 ' -130 


344+299 
•jH-104 


437+400 

10' -182 


7376 


1 96 + 1 07 


100 84+° °° 

lUU.Oy:_Q Qg 


85 03+°-^° 

OO.UO_o 10 


75+44 


qfi+71 


117+46 
' -58 


g3+54 


7377 


1.20^ 


„„ yr+0.10 

^' • '"-"-O.IO 


SI qq+0-10 


79+42 
— 35 


q3+67 


1 1 5+"" 


qO+52 

yU — 44 


7378 


50 1 + 3 61 


1060 1S+-^-^-^ 


1 326 26+* °'^ 

-LOiU.^U_4 04 


005+1345 


1 1 1 8+2372 
1110_3g4 


71 r+999 
' 1^-209 


1141+1462 
1111-546 


7379 


3 22 + 67 


183 63+° °'' 

-LOO.UO_Q Q4 


171 21+°-°'*' 


149+^°® 


^32+205 


1 oq+98 


185+121 
-'-O'J-79 


7381 


4.15 ± 3.17 


215 q4+0 ''3 


206 88+° °'' 

z,uu.oo_o 04 


178+138 


91 7+271 
' -68 


215+124 


990 + 157 
'-'—94 


7386 


a 09 + S 99 


328 qS+° °° 


338 IS+O-IO 

000.10_o 10 


280+2'"'' 

^°"-102 


045+542 
''^"-107 


301 +-^^^ 


351+307 

■JOl-149 


7387 


1 55 + 58 


115 11+008 


qq 24+0-09 


07+53 

0' -42 


110+°° 


1 30+^^ 


1QO+63 


7390 


3 06 ± 25 


177 75+n SI 


164 82+2'i!? 


143+3,2^ 


175+"^ 
1^ ' ^-55 


184+?^ 


178+lJ;^ 

-L ( 0-76 


7403 


2.83 ±0.45 


169.09i°;°l 


155.49tg;°o^ 


136tfg 


i66i^r 


1 77+87 
i ( ( _73 


168l?°3^ 


7404 


1.87 ±0.83 


129.77l!5;^!^ 


114.1512;°? 


100+1? 


125llJ^ 


143+61 


1 94+73 
l^*-56 


7427 


14.20 ± 3.46 


473.8ll°'3i 


517.86tg;« 


404tf3^ 


= 19+931 


399l??5 


roc+531 
J'JU_228 


7429 


5.31 ±0.26 


252.76iHl 


248.64tni 


212t^r 


9c;e+353 


244l^r 


268+??? 


7430 


4.26''^ 


219.58+g°3 


210.96ini 


18ll?f 


991 +279 
^^1-69 


218+^r 


228ljf 


7432 


1.42 ±0.82 


108.841°;°° 


92.9612:^9 


09+49 


1041^3^ 


125+49 


lOllfg 


7433 


1.78 ±0.93 


125.741°;°^. 


iio.o3l°:°8 


97lf5 


1 91 +105 
1^1-39 


140l^g! 


1191^? 


7440 


14.10 ±7.17 


471.67l°;^3i 


515.14lg:^° 


403l^?°4 


510l?fi 


3981??° 


534_227 


7443 


1.64 ± 1.14 


119.33l°;°8 


103.5ll°;°o«8 


qi+55 


114l°3| 


134l«g^ 


112+52 


7446* 


2.57 ±0.33 






126111 


155lir 


168+?? 


156l°I 
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Trigger" 


HRh ' 


Mea,n[Ep^obsr 


Mean[£'p,o6,]'* 




Mode [Bp, 


Mode[£j,,,i,,]s 






Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


7447 


5.24 ± 2.16 


250 63+2 S11 


246 19+S-21 


210+00*^ 


256+ln'' 


242+15^^ 


265+*?? 


7448 


1.76^ 


1 94 a4+0'07 


lOq 11+008 


qfi+59 


190+103 


1 oq+58 


110+69 
11-0-54 


7449 


2 35 + 1 14 


150 16+2S! 


135 36+^ S^ 

±OJ.OU_o 06 


118+1 


146+lt'' 


161+1? 


146+?2 


7451 


83 + 41 


77 49+0'i2 


62 45+0 " 

ui.y;j_0.ii 


55+^^ 


74+45 
'^-26 


Qg+36 


70+42 


7452 


1 97 + n 88 


101 S5+°°3 


85 54+010 
oo.oy:_o.io 


7=+44 


q7+72 

— 32 


110+46 


94+54 
^^-45 




yj. -LO 


977 


97fi 75+0-05 


904+208 
^•J*_90 


9Sfi+"lil 


9fi9+181 

gg 


298+234 

z»o_i23 


7455 


4 77 _|_ o 04 


936 03+" °^ 


22q 52+0 04 


iqfi+ieo 


94fl+-^i^ 


901+142 

^■31^-84 


947+181 
^1' -103 


7456 


1 1 4 nn + 1 1 so 


17Q9 c;k+8.18 


9448 87+i^-'*'^ 
' -13.34 


1260+2120 

±ZUU_42i 


1 7flf;+3580 
1 l"U-g5g 


1 003+1515 
1UUO_340 


1 704+24^8 
l'Uy:_857 


7457* 


8 87 + 1 91 






000+304 
zaf-lOS 


071 +599 
•J' 1-115 


316+256 


000+339 
•JOO_igi 


7460 


1 79 + 1 30 


126 20+" °^ 


1 10 4q+0 08 
±±u.'±»_o 08 


^' -45 


19, +105 
^^^-39 


14Q+59 


120+™ 


7464* 


9 55 ± 25 






314+?f 


390+50" 
o;:?u_i2i 


328+?^'* 

>J^o_ioi 


409+^5^ 


7469 


50 + 27 


56 02+°'^^ 


42 80+0'i3 

1z.OU_o.i3 


38+2* 
•-'"-20 


56+27 


75+31 
' ^-44 


51+35 


7479 






1 097 sq+^ '^"^ 


fiq4+i057 


qiq+1913 

yiy-312 


615+^02 

Ui-tj 173 


946+1142 

y^D_43g 




1 sfi + n 1 n 






-|nn+62 


124+110 


143+60 


1 90+73 
1^0-56 


7477* 


^ 71 + n 9fi 






999+193 


^' ^-84 


9rq+169 
^>J'J-88 


989+217 
117 


7481 


1.17 ± 0.34 


96 18+°-^° 


80 46+0-10 
ou.y:U_o.io 


71+^2 


q9+65 


1 1 3+*'' 


88+51 

O0_43 




1 8^ + 1 1 ^ 


1 97 qq+0 0'7 


119 00+0. 08 
llZ.OO_o 08 


qq+61 


1 90+108 


142+60 


1 99+72 


7486 


1 57 + Q3 
±.01 —1— w . 


116 05+° °* 


100 iq+0 09 


00+53 

00_42 


111+91 


1 31 +53 


109+^3 
iuy_5i 


7487 


89 + 57 


80 89+'''^^ 


65 67+0 " 

DO.O/_o 11 


50+34 


77+48 
' ' -27 


qq+38 


70+44 
(0_37 


74SS 
1 loo 


1 n on _|_ 1 1 c 




404 fSl +0-18 
4U4.0i_o 18 


qnQ + 350 
•J^°-115 


4nq+686 
lUc* 127 


qqQ+292 
•JO»_io3 


498+388 
4^8-178 


7491* 


1 9 40 + n 07 






071 +424 
•J ' 1^-126 


4(57+824 
^"'-147 


070+348 
•J ' 'J-110 


4oq+468 
1oy_206 


7493 


Q3 + 70 


83 17+"" 


67 qi+011 
D/ .yi_o.ii 


"^-30 


80+^1 


1 01 +3* 

—53 


76+45 

'0-38 


7494 


1 83 zb 55 


127 9q+!!^!I 


112 33+2 i!? 


99+51 


123+10* 


142+52 


122+Z? 

i^'^- 56 


7495 


5 61 zb 4 85 


261 79+S211 


259 04+2 S1 


220+lf 

'''^"— 86 


269+?!^ 

"^Uf- 83 


251+iS'' 


97q+2i3 

^ ' '^-115 


7496 


q 72 + 7 82 


371 91+01" 


3qo ■?2+o i^ 


0-1 0+333 
•JJ^O-112 


oqj;+655 


001 +279 
'3 1^-102 


414+371 
^1^-172 


7497 


1 67 zb 27 


120 72+2'2! 


104 q2+l? So 


92+55 
»^— 44 


116+^1 


135+55 
^OO— 63 


114+53 


7500 


2 08 zb 80 


138 90+n ?,! 

-Loo.yu_o Qg 


123 58+l?'SZ 


108+5? 


ioi— 43 


151+55 

i^-L— 67 


134+?? 


7502 


2.21 zb 0.31 


144 38+n 


129 30+n-nc 


113+73 


140+;f 


156+12 


140+55 

1^^—62 


7503* 


3 26 zb 18 






150+15® 


183+?2'^ 


190+?? 


187+i?3 

1° ' -80 


7504 


2 66 zb 50 


162 53+S S! 

j-uz,. jo_o 05 


148 47+2'Sr 

±■±0.11 _o,05 


130+5! 


159+15^^ 

^'^^— 50 


171+5o 


160+12* 


7508 


6 88 zb 6 71 


298 24+2'S? 


301 63+2'2Z 


253+2?'* 

^^^—95 


310+^15'' 


278+J522 

Z, ( 0_g2 


324+?55 

OZ4:_i33 


7509 


0.46^ 


52.68l°;ll 


39 84+21? 
o».oy:_o 13 


36+?S 


53+2^ 


72+5!, 

' ^-43 


48+55 

^°-27 


7514 


2.76^ 


166 41+!! 51^ 
-Luu.y:i-_o 05 


152 61+2 i!5 

±uz.u±_o 05 


133+59 


163+5? 


175+73 


I65I72* 


7515* 


3 73 + 44 






165+124 


9Q1+241 
^^1-63 


204+"2 


206+141 


7^11 7 


n QQ"'^ 


8(S QQ+O ll 


7n Qs+on 

(U.»0_o.ii 


co+37 
D0_3i 


00+54 
"•3-28 


1 04+^*0 


79+46 

'^-39 


7518 


QQ 1 Q 70 


353 89+'''ll 


368 94+0 13 


Ofl9+308 
OUZ_io8 


374+607 

•J'^-116 


O1O+260 

J-0_gg 


009+343 
■^^^-162 


7520 


3 53 + 19 


194 73+S'S11 

-Lfl. I o_o 04 


183 36+2-S1 

-Loo.ou_o 04 


159+11'^ 
iJf- 67 


194+^27 


1981^^ 


198+153 


7523 


2 78 + 1 03 


167 18+!!'2^ 


153 44+9-55 


134+92 




175+73 


166+7^5 


7526 


51 40 + 2fi 50 


1077 67+?-?? 

LKJt i .u ( _2,S2 


1 351 85+4-?? 


"^"J- 262 


1134+2408 
iiOl_4oi 


723+123,* 


1157+1488 
IIJ 1 -555 


7527* 


6.50 zb 0.40 






2431221 


298l«2' 


270+if 


310l?f8 


7528 


3.67 zb 1.34 


i99.63j:S;oi 

164.861^5 


188.76t°;Ool 


1631^22 


199123/ 


202+110 


204l*f 


7529 


2.72 ±0.31 


150.96to-0o^ 


132+^5° 


161+if 


173+?* 


163l*f 


7530* 


1.93 ±0.18 






10311^ 


1281115 


145l«2 


1271^7 


7532 


2.12 ± 1.45 


140.60lH^ 


125.35iro? 




136lif 


1531^^ 


136l«2 


7533 


3.24 ± 1.23 


184.36i°'01 


172.00ini 


14911°^ 


182+2f 


189+?^ 


186+122 


7535 


2.55''' 


158.20lH'5 


143.87lO:Oo^ 


126l«^ 


154lir 


168+^? 


155+97 


7547 


13.20 ±2.84 


452.2llg;f7 


490.4110-^^ 


386lf30o 


488l?g 


385l??« 


ci 1+496 
044-216 


7548 


2.68 ±0.29 


163.3llH'5 


149.30lo;o55 


130lf8 


160+if 


172+?^ 


16ll*g* 


7549* 


5.15 ±0.05 






2071^^3 


253+^42 


2401153 


26211^5 
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Trigger" 


HRh ' 


MesLn[Ep^obsY 


Mean[£;p,o6^]'* 




Mode[Ep^obsV 


Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


7550 


2.48 ± 0.34 


155 42+° S^ 


140 91+n 


123+?? 


151+3;? 


165+^! 


152+^t 


7551 


0.48^ 


54 51+nJ^ 


41 46+Si? 
^J^-^'J— 0.13 


37+?S 


54+on 
'^^— 20 


74+^53 

' ^—44 


50+?i 

11—28 


7552 


0.53+ 


58 97+0-13 


44 89+° i3 




50+28 


yo+32 
'"-45 


c;q+36 
l'J-29 


7554 


Q 39 + 7 46 


369 06+0'^^ 


378 9S+°'i^ 


ooq+319 


004+628 
'-'"^-119 


q9/j +268 
■J^^-lOO 


409+356 


7559 


1.31^ 


lOS 38+° °'^ 


87 54+0-10 
-J^-o.io 


77+46 
' ' -37 


99+74 


120+*^ 
1^1-59 


0(3+55 


1 tJUU 










125+111 

1^0-40 


I40+6I 
l*'^-65 


1 94+73 
1^^-56 


7563 


7.41 ± 3.10 


qi o 79+0.07 


31 8 80+°'°* 


Of;c+253 


097+500 

'J^' -101 


900+216 
^"f-94 


341 +283 
•5*1-141 


7564 


U.UU —1— u.uo 


66 65+°-^^ 


59 44+° i2 
^^•^^-0.12 


46+28 


(55+35 
"'J-23 


86+33 


60+38 
11-32 


7566 


4 17 ± 89 


216 60+'^ 5!o 


207 63+2 '?11 
zu 1 .>JO_o Q4 


179+if 


218+?P 

*^i°— 68 


216+P^ 

^11-81 


224+3;?'^ 


7567 


n 64 + n ,si 




51 00+°'^^ 


45+27 
^'-'-23 


63+34 


04+33 


59+^* 

1^-31 


7568 


8 20 + 2 76 


oqq i;q+0.09 

OOO.UO_Q Qg 


343 82+°'^° 


904+281 


3g;^+554 
'J "11-109 


or|4+238 
"11 —97 


0(57+313 
"51' -152 


7573 


4 1 3 + n 97 


215 97+0 03 

z±o.z ( _o.03 


206 14+°°'' 


178+73* 


2lg+269 
^11-67 


214+^2" 

^1^-81 


999+156 

Q3 


7575* 


1 2 90 + n 1 fi 






381+^*° 


430+854 


381+^®° 
'-'"1-111 


5QO+486 


7576 


8.01 ± 3.22 


328 67+°,-?S 

oz,o.u 1 _o.o9 


337 86+!!'^!! 


280+?Io 


345+''^l 

'-'^'-' — 107 


300+?F 

'-'11—96 


361+?'3S 

>^l±-149 


757Q 


3 q^i + n Q3 


909 03+0 03 


199 40+° °'' 
i3y.y:U_o.o4 


179+131 
1 ' ^-71 


21(1+257 
^11-65 


91 0+^^^* 
^11-80 


91 c+149 
^11-90 


7580 


1 21 + 1 02 


98 27+!^-^'? 

»o.^ ( _o.io 


82 50+°,- 


73+0^ 
'•-'-36 


94+f 


115+rt 
111-58 


91+5? 
^1-44 


7581 


40 80 + 1 n 50 


929 85+? ?^ 


1 1 37 92+? ?^ 


748+3,3,®,* 

' ^"-230 


995+?5f 
f f "J— 343 


653+?I? 


1021+3?®^ 

11^1-480 


7584 


17.40^ 


539 49+^!1l 


602 62+2'5'^ 


458+582 
^'-'"-148 


586+3oi^ 


440+f®5 

"±11-124 


61S+S?I 
1l'5-265 


7587 


2 64 + 2 01 


161 75+S'S^ 

( >->_o.05 


147 64+2'25 


129+57 


158+^^"* 

1>1° — 50 


171+^3, 

1 ' 1-72 


159+3,2° 


7588 


2 1 2 + 33 


140 60+S !!? 


125 35+° °I 


110+IS 


1 36+3?® 

-Lou_44 


153+^1 

l1'^-68 


1 36+?^ 

l'JI-61 


7595 


3.44 ± 3.01 


191 55+^?,l 


179 86+2'nl 

± 1 ».ou_o.o4 




190+??° 


195+!?^ 


194+^?° 


7597 


5 05 + 1 63 


244 78+!^'2i 

' "-0.04 


239 50+2'SI 


204+ol° 


249+335 


238+3,^° 

^'^"-85 


258+in? 

^1"-107 


7598 


1.04 ± 0.15 


89 21+S lS 


73 69+I! l! 


65+38 


85+^1 

""-'—29 


1071*1 


82+iS 


7599 


33 80 ± 6 57 


824 50+^f^I 


988 87+?'!o 


674+3,°!.® 

' ^—207 


891+i?f 


600+IIo 

111—168 


919+3,of 


7601 


11 40 + 5 31 


41 1 7Q+0-20 


439 61+°'^'' 


352+^''° 


441 +762 
^^1-138 


358+^2^ 


4(52+432 
*1^-194 


7602 


13 20 ± 7 50 


452 21+^!'2J 


490 41+!! o1 

'±»u.'±±_o 34 


386+^on 


488+?Z? 

™°-154 


385+?®? 


511+f® 
111-216 


7603 


1.22'' 


98 78+S-JS 

CO. 1 0_Q 


83 01+S lS 

oo.u±_o 10 


' '-'-36 


94+oS 

^^—32 


116+*^ 

111-58 


91+5? 


7604 


0.77^ 


73 81 +0 12 


59 06+° !^ 


t-9+31 
OZ_27 


71+42 
' 1-25 


09+35 
-^^-51 


(57+41 
1'-35 


7605 


1 88 + 1 6 


130 21+2 SJ 


114 61+?:?,l 


101+?i^ 
111-47 


125+3!^ 


144+61 

1^^-65 


1 24+12 


7606 


4 63 + 2 14 


231 58+0'03 


224 48+°'°'' 

^^^•^"-0.04 


1 09+155 
iyz_78 


235+^f 


997+138 
{ _g3 


242+175 

^*^-101 


7607 


2 1 3 + 24 


141 02+°''® 


125 79+° °'^ 


110+''^ 
111-50 


;^3g + 128 


153+®* 

1^1 '^-68 


1 36+*^ 

1'51-61 


7608 


1 55 + 66 


115 11+008 

110.11_Q Qg 


go 24+0 09 


87+53 

-42 


110+^° 

111-36 


1 30+53 
l'JI-62 


1 08+®^ 

11"-50 


7609 


1 04 + 90 


89 91+0 10 
oy.zi_Q j^Q 


73 69+0 11 


cc+38 
"'-'-32 


05+57 
"'-'-29 


107+*^ 

-LU ( _55 


32+48 


7614 


3 01 + 37 


175 89+°-'"' 


162 81+° °^ 

±UZ.O±_o 05 


142+°^ 

1^^-62 


170 + 190 
l''^-55 


182+^2 

l"^-74 


17g+114 
1 ' 1-76 


7615 


91 ± 63 


81 68+S" 


66 49+° !^ 


59+0I 


1 o_27 


100+53 


74+tt 


7616 




127 r)Q+0 07 


111 41+° °« 


98+®^ 


1 99+107 
1^^-40 


141+59 
1*1-65 


121+^1 
1^1-55 


7617 


5 31 + 95 


252 76+°''"' 

ZOZ. ( 'J_o.04 


248 64+° °'' 
z'±o.uy:_o.o4 


91 9+179 
^1^-83 


258+^^^ 

^'-'"-80 


244+157 


2(50+202 
zio_lil 


7619 


79 ± 51 


74 90+!!-?? 


60 09+5! J? 


53+^7 


72+ii 


93+?? 


68+^1 

1"-35 




1 40 + 57 


107 86+° °'' 


91 gg+o:o9 
yi.yy_o.Qg 


01+48 
°l-39 


1Q0+80 

^^"•-'-34 


1 24+*'' 

1^^-60 


100+^* 
111-48 


7626 


18.70 ±5.12 


564.90l°;r4 


635.90+g-7i 


479lfa 


615+"*° 


456lf2^ 


642l®2^7^ 


7630 


3.22 ±0.59 


183.631°;°! 


171 2i+0-°4 

i/i.Zi_o 04 


1491^°® 


182+f7« 


189+fg 


1851^^1 


7635 


4.34 ± 1.03 


222.20l°;o3 


213.9ll°:°l 


184+^f 


224+2*4 


220+^f 


901+164 
^'51-96 


7638 


0.99 ±0.31 


86.39+on 


70.98+on 


631^1 


00+54 

O'J-28 


1041*° 


79+46 

'^-39 


7639 


2.90^ 


171 75+0'04 

l'l-'O-0.04 


158.35i°;°^5 


138+°®Q 


1691^*3^ 


179+*7| 


171+^f 


7642 


0.79 ±0.66 


74.90t°:}^ 


60.09+°;t2 




72l« 


931^® 


68lS 


7645 


1.25 ±0.65 


100.33l°;°Q«g 


84.531°;!° 


74+44 

'*-36 


96+^°2 




93li|^^ 


7647* 


29.70 ± 1.12 








824li®7*/ 


5661™® 


852_3gg 


7648 


2.95 ±0.37 


173.641°o;°q1 


160.38l°;°5 




171+if 


1811?° 


1731^3,1 


7654 


2.58 ±0.85 


159.39l°°Q^ 


145.13l°;°5 


1 97+85 
l^'-56 


156+fg° 


169+*7'J 


1571^* 
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Trigger" 


HRh ' 










Mode[£p,„6,]s 


Mean[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


7656 


39.60 ± 6.92 


912.28+192 


1112 86+?'I! 


736+"f 


978+?2^^ 

^ ' " — 336 


645+?^! 

"^^ — 183 


1005+i5f 

471 


7657 


1.83 ± 0.28 


127 99+S Sl 


112 33+2 So 


99+5i 


123+i°« 


142+^9 

^^^-65 


122+1? 

-^^^ — 56 


7660* 


8.44 ± 0.49 






290+?S? 

iCU_io5 


358+?T? 

ooo_iii 


308+^f 


375+323 

'-""-'-155 


7662 


1.09^ 


91 92+°!° 


76 32+"'", 

1 u.oz,_o.io 


67+^^ 


88+^2 

''°-30 


109+*i 


84+t? 


7663 


3 70 ± 54 


200 67+'^ ?o 


189 91+S'211 


164+^;? 

J^"^— 69 


200+?o" 

-^""—63 


203+li' 

iUO_7g 


205+i?" 

i'JO_g7 


7671 


2.91+ 


172 lS+°''"' 


1 58 7fi+0 05 

lOO. /O_o 05 


100+96 
J^oo_go 


1 fi9+l83 
53 


179+89 


171+110 

1 ' 1-74 


7674 


14 80 + 6 63 


486 50+°'^'' 
y:Ou.ou_Q 34 


534 10+°*3 

UO'±.±u_o 43 


415+^°i 


g27+966 
-167 


407+406 
1" ' -117 


551+^^^^' 

'^'-'^-235 


7677 


6 31 + 1 16 


282 91 


282 7q+0'05 


238+^" 


202+424 


2gg+186 


304+241 


7678* 


8 ^9 + 07 






^^1-105 


361 +^^^ 

001-112 


3ir,+247 
olU_9g 


QfT '7+326 
^' ' -156 


7683 


0.40^ 


48 06+°-^** 

^"•""-0.14 


35 80+°' 13 

OU.OU_o 13 


00+21 
oi_17 


49+22 


g8+30 


45+34 


7684 


99 90 + 9 5'i 


630 '^zl+O'^'' 


700 71 +1'00 
<ZZ. / l_i 00 


530+^22 


687+1355 
-224 


494+567 
^^^-137 


71 c+786 
' 1^^-316 


7688* 


8 52 + 37 






901+292 

^•'i-ios 


og-i+575 
oOi-112 


310+247 
oiU-98 


077+326 
' -156 


7695* 


95 00 + n 96 






5(50+798 


740+1486 

244 


(-90+621 
^^•3-145 


7gq+867 

'0»-344 


7701 


2 62 + 69 


160 97+0 05 


146 80+° °^ 


^28+86 
l^°-57 


157+162 
-50 


1 7fl+*i 


159+"" 


7703* 


3 76 + 1 16 






;^gg+125 


202+243 


204+113 
" — 79 


207+142 

iUI -87 


7705 


4 86 + 1 79 


238 86+*^ ?? 


232 75+?'?1 


199+iS^ 


243+322 


233+0!^^ 

iOO_g4 


251+lSf 

^"^-104 


7706 


20 00 + 5 1 5 


589 68+'^ ?^ 


668 59+? ?^ 


.qQ+659 


642+i^f 

U'±i_207 


471+522 
^' ^-131 


670+oi? 

u 1 "-293 


7707 


3 04 + 84 


177 00+° ''*' 


164 09+° °^ 
±uy:.uz_o 05 


143+100 


174+192 


,03+93 


-1 77+115 
1 ' ' -76 


7710 


1 90 + 4 43 


383 54+? ?^ 


404 61 +? i? 


328+^?° 

OiO_ii5 


409+?SS 


330+292 
oo»_io3 


428+?2? 

l^°-178 


7711 


9 47 + 39 


155 02+°,'^^ 


140 49+!!'2S 


1 23+81 

-L^o 55 


151+;^^ 

iOJ.— 48 


165+1^ 


152+^t 


7727 


1 19 + 19 


93 53+^-^? 


77 88+'^'^'^ 


69+o5 


89+S? 


111 + *^ 


86+5S 


7729 


7.14 ± 1.46 


305 40+° °^ 


310 09+° °^ 


259+^*^ 


SI 9+482 


283+209 


009+273 
137 


7734 


3 43 + 9 94 


191 l9+0'04 
i»i.iy_0 Q4 


1 79 47+o'04 
iry.y:i_o 04 


156+1" 


190+220 

1^^-60 


195+104 


194+129 


7735 


54 90 + 24 30 


1 123 98+3'^o 


1419 Q3+4-67 


g7g+1428 


1173+2501 
1^1^ ' "-418 


744+1054 

'11-221 


1 1 97+1557 
lJ-»( -578 


7741 


0.21+ 


31 91+014 

O±.»l_o 14 


99 1 q+012 
^z.l»_o 12 


21+1'' 
^1-11 


07+13 
■J' -14 


50+29 


09+33 
■5^-20 


7744 


73 + 1 8 


71 40+°-^^ 


56 «s+o i2 


50+^° 


69+^" 


90+35 


65+*° 

""-34 


7745 


4 50 + 9 40 


997 40+0 03 
Z^/.^U_o 03 


919 7fi+'0 04 


189+151 


230+296 


224+134 


907+170 

iO( _g9 


7749 


6 93 + 4 55 


299 fiS+0 06 


303 97+0 07 


254+236 


01 9+467 
■^1^^-97 


97Q+203 
^' ^-92 


325+265 

OiO_134 


7750 


1 06 + 39 


90 3n+°-i° 

au.ou_o 10 


74 75+011 

<0_o.ii 


66+33 


og+58 
""-29 


108+41 


83+48 

00_4i 


7752 


6 31 + 70 


289 91 +0-05 


282 7q+0'05 
ioz. ( y_o.o5 


238+214 


202+424 
^''^-90 


2gg+186 


304+241 

OU1-125 


775^ 


94 _|_ 1 no 


9Sn 91 +0 05 
ZOU.Zi_o 05 


980 4Ci+0-05 


O'Hfi+212 
iOU_9i 


200+419 


265+1*4 


301 +238 
OUl-124 


7754 


1 93 + 1 69 


132 41+° °'' 


116 87+° °'^ 




128+115 


145+62 


1 07+75 
iZ(_57 


7762 


1 01 + 30 


87 56+° " 


72 10+°" 

<Z.lU_o.ii 


64+3'' 

^ — 32 


04+55 


105+55 


80+'"' 

""-40 


7766 


48 90 + 1 07 


1 034 31 +2 57 


1988 c;f;+3-82 


018+1311 
°l-°-252 


1 094+2318 


7Q3+976 


1118+1423 
illO_534 


7769 


1 06 + 30 


90 ■?o+°-^°' 

»U.OU_o.io 


74 75+0.11' 


66+33 


og+58 
oU_29 


108+41 


g3+48 
00_4i 


7770 


1 86 + 43 


1 99 qq+0 07 


1 1 3 70+0 08 


100+62 


124+110 


143+60 

J^IO-65 


1 03+''3 
l^'5-56 


7775 


6 94 + 1 31 


280 21 +9-2^ 


280 45+!! I!15 
iou.y:j_o 05 


936+?P 

— 91 


290+^^" 


265+i^' 


301+??? 
OUi-_i24 


7780 


3 48 + 3 93 


192 97+0 04 


181 42+°°" 
ioi.y:Z_Q 04 


157+115 

-67 


1 00+223 
^^''^-60 


196+7^ 


JQg + 131 


7781 


1 33 + 91 


104 38+° °" 
iuy:.oo_o 09 


88 53+°'°'' 

00.00_o 09 


'''-38 


100+33 


121+4^ 

1^1-59 


97+56 

^' -46 


7784 


2.00 ±0.36 


135.46l°°o« 


120.02+°°:^ 


105lf9 


131+^2° 


1481^7 


1301^^ 


7785 


1.15 ±0.10 


qr. lo+o.io 

»0.10_o 10 


79 4Q+0.10 
<y.^o_o 10 




91+64 


112+43 


87^1 


7786 


3.22 ±0.64 


183.63l°°ol 


171 21+°°'' 

1/1.Z1_Q 04 


149l^f 


182lf/ 


1891^6 




7788* 


4.81 ±0.27 






198l^«9' 


241+?^** 


909+143 

^•J^-84 


24911^^3 


7789 


61.20 ± 10.50 


1204.75l^:«6j 


1539.7815-49 


qnf; + 1528 
aZD_289 


12481^1^^ 


779l^f 


12661^?^^ 


7790 


0.26 ±0.22 


36.7ll°:l^ 


26.13l°;ll 


24ll« 


4011^ 


561^6 


36+11 


7791 


0.511^ 


56.37t°:133 


43.12t°:'i^3 


qo+24 
■JO-20 


56i^^ 




51+36 
"1-28 


7792 


0.30 ±0.16 


40.49l°-ll 




07+19 
^' -14 


43+17 

^•J-16 


601^8 


391^3 


7793 


40.50 ±2.67 


925.47+}:fs 


1131.68t^:»^ 


745t^«' 


991+23°f 


g51+874 
001-186 


1017li?f 


7794* 


4.20 ±0.20 






isot^f 




216l^f 


225i;,f 
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Trigger" 


HRh " 








Mode [Bp, 


Mode[Ep,obsY 


Mea.n[Ep^obs\^ 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


7795 


1 02 ± 76 


88 ll+S J! 


72 63+^! :!! 


"^-32 


84+2g 


106+12 


81+11 


7798 


1.73 ± 1.50 


123 48+° °^ 


107 72+2'S! 


951^1 


119+3,2^ 

— 39 


138+51 

^^" — 64 


117+2? 

' —54 


7800 


5.99''^ 


272 99+n5J5 


272 02+ n Sr 


230+oS^ 


281+t?^ 


259+'r 


293+^28 


7802 


2.60 ± 2.20 


160 18+1^?,! 


145 97+2'S? 

-L-iij.o 1 _o.05 


128+fS 


156+"' 

^'-"-'—50 


169+?'^ 


158+22 

^""—69 


7803 


2.29 ± 0.77 


147 70+S !!? 


132 78+n S2 




i43+;f 


159+In 


144+21 

^^^—64 


7805 


3.60 ± 3.08 


197 19+°°1 


186 07+2 S1! 

j-<^v^.w 1 _o.04 


161+"'' 


196+??^ 

— 61 


200+12* 


201+o2® 

^"-^—85 


7810* 


21.40 ± 1.16 






519+T2° 


671+i?i® 

' ^—218 


486'^^or 


699+12? 


7811 


1.73''^ 


123 48+°'°^ 


107 


95+^^ 


119+3,S' 


138"^«I 


117+22 

^-^ ' —54 


7812 


1.42"^ 


108 84+°-^S 


92 96+2 S2 


82+t^ 


104+O- 


125+12 


101+22 

^"^ — 48 


7813 


1.93 ± 0.62 


132 41+°-Sl 


116 87+°-°I 

-L-Lu.o ( _o,07 


103+^t 


128+"^^ 


145+2^ 


127+12 
-57 


7814 


1070 no^ 


7493 62+?I ?2 


1 301 1 84+225''I 


oc 17+3265 


4450+"550 

^^^'-'-1805 


2131+22?* 

''^•J^-683 


4 1 89+222* 


7818 


2 28 + 49 


147 29+°'''® 


132 34+0 06 


116+^^^ 


143+139 


158+^^ 


143+87 

^^■^-63 


7822 


1 95 ± 26 


133 29+^15!l 


117 78+J!'l^I 

-LJ^ ' . ' o_o.07 


103+'^^ 


128+11^ 

-i-^o_42 


146+22 


128+12 

-^^" — 58 


7825 


0.95+ 


S3 97+2 J} 
oo.a ( _o.ii 


68 67+2 J1 

uo.ui -0.11 


61+^S 


80+^:2 

o^_27 


102+2? 


77+12 

' ' -38 


7827 


1 2 50 + 7 29 


436 74+0-24 


470 88+°-^'' 


070+427 
•J ' >J— 127 


470+830 
y:'"_148 


375+350 

'^''-'-110 


402+472 
^»^-207 


7830 


3 ggt 


210 5S+0 03 


200 90+° °'' 


1 '70+133 
1 / 0_72 


91 1+259 
^11-66 


9-1 1+120 
^^-■^-80 


91 7+151 
^1 ' -91 


7831 


4 95 + 81 


241 68+°'°'' 


235 05+0.04 


202+166 


246+328 


235+'"'^ 


254+188 

^"-■^-106 


7835 


85 + OS 


78 42+°-" 


63 40+° " 


t5f5+33 
3'J_28 


75+46 
''-'-26 


07+37 

^'-52 


71+43 
' ^-36 


7838 


2 52 + 75 


157 01+° °^ 

lO/ .U±_Q Q5 


142 60+° °® 

J-y:^.UU_Q Qg 


1 25+*^ 


153+155 


1 67+''* 

lUI _7j 


154+96 

^"^^-68 


7840 


2 81 + 26 


168 33+0 05 


154 67+0-05 

lOI.U/ _Q Qg 


135+93 


165+'^'' 
^"^-52 


1 76+*® 

L 1 u_73 


167+7^ 


7841 


1 58 ± 51 


116 53+^l'2? 


100 67+21?? 

J-UU.U 1 _Q Qg 


89+^o 


112+25 


131+22 

^""■^-62 


109+21 


7843 


2 27 ± 59 


146 88+S !!? 

±1U.OO_g Qg 


131 91 + n S2 

J-0±.C-L_Q Qg 


116+^S 


142+5?* 


158+Ii 


143+21 

^^'-'—63 


7845 


17.80 ± 1.00 


547 38+S 


612 93+2'511 


465+??:^ 


595+?if 


445+^25 


622+222 


7855 


13 30 ± 6 29 


454 40+I!!'2l 


493 18+2i?11 


000+453 
•J""— 130 


490+?!? 

^^"—154 


386+212 


513+222 


7858 


1.13 ± 0.15 


94 06+S l'^ 


78 


69+15 


90+22 


111+12 


86+22 


7862 


0.57''' 


61 


47 SO^nJo 

^ ' 0.12 


42+2I 


60+2! 


80+2? 

""—46 


^^ — 30 


7868* 


3.11 ± 0.18 






^^'-' — 63 


177+if 

^ ' ' —56 


185+?5 


180+^^^ 


7872 


12 90 ± 4 67 


445 62+° ?2 


482 07'^S on 

^oz,.u ( _o.32 


38i+f:12 


480+??f 
™"— 151 


381+22? 


503+122 


7875 


41.90 ± 35.30 


945 78+i? nn 

' "—2.09 


1160 73^o'n5 


759+U?° 

' '-''^ — 233 


ioii+2if 


661+222 


1036"^io!^ 


7876 


2.04^ 


137 19+SS^ 

±OI .±»_Q Qg 


121 81 + 2ni^ 
_LZ,_L.O-L_Q Q7 


107+5S 

J^VJ ( _4g 


132+i2^ 




132+Z2 
^'-*^— 59 


7884* 


6 63 + 27 






246+S?^ 

zy:U_g3 


302+11'' 


273+3,°'^ 


315+253 

'^^^"-'-130 


7885 


1.54'' 


1 14 63+?'2? 


98 76+S Sn 


87+!? 

01 _4i 


110+2! 

^^"—36 


130+2? 


107+2? 

-50 


7886 


3.47 ± 1.10 


192 61+S S! 


181 03+2-S11 

J-0±.UO_g Q4 


157+^1^5 

1 _g7 


191+?2^ 

^•^^-60 


19617?'^ 


195+i2' 


7888 


0.10^ 


19 57+° " 

( _o.l3 


12 54+° " 


13+7^ 


28+'° 


oq+28 


90+32 
^•J-15 


7899 


3.71^ 


201 02+003 


190 29+° °'' 
iyu.za_Q Q4 


1(55+123 


2Q 1+239 


9(13+112 


205+140 


7900 


6 38 + 1 31 


284 21 +0 05 


285 13+0-06 

^OU.±0_Q Qg 


240+^'^'^ 

^^"-92 


294+429 
— 91 


268+'** 

^\JtJ gQ 


3Qg+243 


7901 


91 30 + 1 2 40 


1 555 50+^'^^ 


2075 09+^ *® 


1 1 00+1909 
iioz;_3gg 


1 cqq+3245 


gig+1375 
yi»-298 


1539+2169 
iooy_7g7 






OO.4O_0 13 


45 oi+°-i2' 

40.Ui_Q ]^2 


40+25 
™-21 


50+29 


70+32 
'°-45 


c;q+36 


7903 


6 63 + 1 54 


291 28+S5!? 


293 42+!? IiIS 

^»0.y:^_Q Qg 


246+225 


302+11'* 


273+gf 


315 + 253 
•JJ^^-130 


7906* 


5.36 ±0.03 






213l^f 


260l^f 


245+^r 


270t??* 


7912 


9.77 ± 1.57 


373.13t'^ll 


391.82i!5i^ 


3191??^ 




Q QQ-|~280 


4151^^3 


7918 


13.90 ±3.72 




509.68i°:l 


399+tll 




395t?*l 


5291^2^ 


7922 


3.27 ±2.21 


185.44irol 


173.19l°:°l 






190t?° 




7923 


0.92 ±0.61 


82.32tg}i 


67.09+|^" 


59tll 


70+50 

' •^-27 


100+53 




7924 


17.20 ±6.53 


535.52^Q^g 


597.45l°;ro 


455151? 


582+"°° 

Jo^-186 


438t«i 




7929* 


13.20 ±0.23 






386l«°Q 




385+??* 


CI 1+496 
Jll-216 


7932* 


2.42 ±0.14 






121+80 


149+lf 


163t7o 


1491^^ 


7934 


0.37'' 


46.26t°ll 


34.23t°;}33 


01+21 
•J^-16 


48+f7 


66+^° 

""-40 


43+^25 


7936 


2.47 ±2.12 


155.021^0^ 


140.49l°:°« 


123l«i 




165^^70 


152+9* 



Continued on next page 



© 2009 RAS, MNRAS 000,[T]{68 



Hardness as a Spectral Peak Estimator for Gamma-Ray Bursts 67 



Trigger" 


HRh " 


Mean[£;p,o6s]'' 






Mode[£;p,„6,]-f 


Mode[£p,„6,]s 


Mcan[£;p,<,b.]'' 




Hardness 


OLS(Y|X) 


OLS bisector 


Band 


COMP(CPL) 


SBPL 


Expected 


7938* 


3 35 + n 37 






153+"^ 


-^07+214 
i^"' -59 


iqo+101 


190+gf 


7939 


9 1 8 + n IS 


1 43 1 


1 97 qq+O-07 


112+''2 

11^-51 


1 oq+132 


155+69 


1 38+*^ 


7942 


0.86+ 


78 95+0-" 


63 00+°'^^ 


^"-28 


7(5+46 
'"-26 


07+37 

'^' -52 


79+43 
(Z_37 


7943 


99 1 n + 9 Q7 


628 52+"'^'' 


720 28+°'^^ 


520+719 


(505+1350 
OOJ_223 


403+565 
137 


71 q+783 
' 1'3-315 


7948* 


1 35 + n 30 






70+47 
' ^-38 


101+''' 
1"1_33 


121+48 


qo+56 


7952 


3 37 + 3 05 


189 05+0 04 


177 n+0-04 


154+111 


1 87+215 
1^°' -59 


103+102 


iqi+i27 


7954* 








1(54+122 


900+238 
^""-63 


202+"^ 


205+139 


7963 


34 50 + 7 39 


835 V7+^-^'° 


1004 11+2-21 


gg2+1032 

""^-210 


002+^^*73 
''"^-306 


606+'*5 

"""-170 


Q3Q + 1116 

i''J>J-430 


7968 


60 + n 39 


62 64+° " 


48 77+0-12 
' ' -0.12 


43+26 
^•J-22 


g1+32 
— 22 


02+32 

oz_47 


57+37 
' -31 


7969 


73 + 08 


71 03+S?2 


56 48+'^'^o 


50+^2 


69+^5 


90+^S 

=""-50 


64+t^ 


7Q7n 


9 93 + 1 66 


145 22+° '"' 


130 17+0-06 


114+74 


141 + 135 


157+70 

1 -69 


141+85 


7973 


5 61 + 3 48 

(J.U-L —1— 0.4:0 


261 7Q+004 


259 04+° °'' 


onfi + 189 
ZZ>J_gg 


969+^'^ 


9=1 +166 
Z0i_g7 


270+213 
^'^-115 


7976* 








208+^^'' 


254+344 


241 + 154 


250+197 


7Q7Q 


40 on _|_ 1 9 cn 
4:0. zn _LZ).iju 


1 (T^d ^1 +2-57 


1 28S c;f;+3-82 


010+1311 


1 nq4+23i8 

lUy*-384 


7r|o+976 
'"■3-205 


1118+1423 
liiO_534 


7980 


5 qs + 9 57 


979 70+0 05 

Z <Z. ( U_o.05 


271 68+0°^ 


oori+203 


201 +401 


250+176 


9Q9+228 
z»z_ 421 


7984 


7 1 9 + 43 

1 . -L^ 1 VJ . t:0 


304 «c;+0 07 


309 45+0-07 


250+243 


O1O+480 


90Q+2O8 
^"'3-93 


009+272 
ooz 137 


7987 


1 9 30 + n 74 


439 27+0'2^ 


465 24+0 29 


0(50+420 
ou»_j^26 


4g5+8l8 
™'-'-146 


079+345 
■-"^-109 


407+465 
*°' -205 


7988 


0^ no + 5 37 


644 75+0-79 


742 05+-'^-0'' 


541 +■'** 


7r,9+1393 
' '-'^-229 


500+583 
^"■3-140 


701 +809 
' '31-325 


7989 


6 87 + 1 13 


997 07+0 06 


301 Sl+°°'^ 


9t-9+234 


010+463 
•Jl"-96 


270+201 
^'°-92 


090+262 
OZO_j33 


7992 


6Q + 59 


68 77+0-12 
' ' -0.12 


54 qa+0-12 


48+20 

" — 25 


g7+37 
"' -23 


88+3* 

""—49 


62+3^ 


7994* 


7 49 + 16 






2g7+256 
' —99 


090+506 

•jzy_i02 


290+^" 


344+286 
"3^^-142 


7995 


33 QO + 1 9 no 


896 06+^'^^ 


991 05+^'^^ 


676+"" 

"'"-208 


002+1850 
oyz_302 


601 +"5 
""1-169 


q2o+iioi 

^'^"-425 


7QQ7 


4 01 + 5Q 


91 1 26+0 03 


201 65+°°"' 


1 74+133 


01 9+261 

^1^^-66 


9-1 1 +120 
^11-80 


210 + 151 


7998 


57 + 95 


60 48+° " 


46 81+° " 


42+26 

— 22 


gO+30 
""-21 


00+32 
""-46 


55+37 


7999 


8 50 + 6 49 


341 qs+OlO 


353 16+0'^^ 


2Q1+291 


ogr,+574 
ouvj 112 


OQq+246 


Q7/?+325 
'3'"-156 


snni 


o.yo jz u.u 1 


91 n 2^1+0 03 


200 5S+0 °'' 

ZUU.OO_o 04 


1 fyq + 132 

72 


91-1+259 


210+"° 

^l"-80 


216+"° 


8004 




909 40+0 03 


191 82+0'°'' 
iyi.(5Z_o 04 


1(5(5+124 


2r,2+242 


204+^^3 
^"^-79 


2Q7+141 

AUI _g7 


8008* 


11 1 + n 94 






04(5+380 
■J^"-120 


400+743 


= 0+315 

O00_iog 


4 54+421 

U^-igO 


8009 


9 QO + 1 09 


171 75+0-04 


158 S5+0-05 


100+96 


169+g|2 


170+89 


1 71+109 
1 ' 1-74 


8012 


1 39 ± 50 


107 37+°,-S2 

iUl .01 _o.09 


91 49+°,-Sn 


81 + on 


103+1^ 

±uo_34 


123+?? 


100+!2 


8018 


11.00 ± 6.27 


402 50+!^ ?! 


428.05+0 22 


344+?II 
119 


430+T2I 

^^"—135 


059+312 
'J'J^_106 


451+?" 

^^^^-189 


8019 


1 1 8 + 46 

_L._LO 1 \J . 


96 70+° " 


80 97+° " 

OU.»( _0 10 


7-^+42 


02+66 


114+44 
-^1^^-57 


89+^^^ 


8022 


2 37 ± 20 


150 98+*^ ?^ 


136 22+!! ^!? 

±ou.z,z,_o 06 


119+''! 


147+it^ 

J^il _47 


161+Zn 

^"^-70 


147+?2 

1^^' -65 


8026 


2 76 ± 52 


166 41+° ?^ 


152 61+? '^'^ 


133+^i 


163+5? 


175+73 


165+7^* 


8027 


52 20 ± 4 77 

^ ^ * ^yj — 1 — t:. J 1 


1088 35+? ?? 


1367 Sl+l iS^ 


853+l?!2 

0J0_264 


1144+2430 
-'--'-^^-405 


728+3,°^* 

' ^°-214 


1166+"°"' 


8030 


2 74 + 27 


165 64+S 5!^ 


151 79+S515 


132+^2 


162+i? 


± 1 '±_72 


164+l°* 


8035 


21 10 + 12 70 


610 20+5 S? 


695 83+?'2i 

u»u.oo_o.go 


514+^?!, 


665+i?2^ 

UUU_21g 


483+??! 
y:00_i34 


693+1?? 

"^■3-305 


8036 


72 + 31 


70 53+U J2 


56 02+'^ J? 

(1 1 2 


50+?^ 


68+0^ 

uo_24 


89+!? 
"*-^— 49 


64+t? 
"^-33 


8039 


1.06^ 


90 30+S JS 


74 75+n'i! 


66+33 


86+S 
""—29 


108+*^ 

1"°— 56 


83+1? 

oo_4i 


8041 


13.101" 


450.02+°-^^ 


487.63i°;^3^ 




485tfJ 


384l?65 


5081^35 


8045 


1.94± 1.11 


132.85l°;°/7 


117 SS+° °'^ 


1031^1 


128+1}5 


146l«g3g 


127tg 


8047 


22.40 ± 4.99 


633.96t°;75 


727.56+1°? 




69lt?2f 


4971?^^ 


7191^?^ 


8049 


1.88 ±0.14 


130.21+j;-^^ 


114.6li°:°^7 




1251^1^ 


144l«^ 


1 24+'^ 


8050 


0.62 ±0.30 


64.1llg:?3 


50.10t°;l^ 




63li 


QQ + 33 

oO_47 


581^3? 


8054 


3.37 ± 1.44 


189.05t°°l 


177.131°;°! 


154i^^^ 


187t^^^ 


1931^°^ 


19ll^r 


8059 


5.08 ± 1.06 


245.711°:°! 


240.56l°:°l 


205+1^1 


250+?f 


238+g^^ 


259i;°o| 


8061 


32.40 ± 5.99 


802.52ti;tJ 


958.16tl;^| 


6591^3 


868+1^2" 


58911^^ 


897+if2' 


8062 


9.74 ± 1.96 


372.4O+0I4 


390.921°;!^ 


3181??^ 


396l«f3 


001 +280 
'3'Jl-102 


414+371 
*1^-172 


8063 


8.17 ±0.87 


332.85l°;°« 


342.88lg;;2 


OOO+280 
283_io3 


350lfo9 


303l9f 


366t?i? 



Continued on next page 



© 2009 RAS, MNRAS 000,[TH68l 



68 A. Shahmoradi and R. J. Nemiroff 



Trigger" HRh " 


MesLn[Ep^obsY 


Mean[£;p,„6.1'' Mode [Bp, ^b,]" 


Mode[Ep^obsV 


Mode[Ep,obsY 


Mean[£;p,<,b.]'' 


Hardness 


OLS(Y|X) 


OLS bisector Band 


COMP(CPL) 


SBPL 


Expected 



981^6 

Q51+1150 

479l«t 
96lf6 

O»'_307 
oro+297 
'J'J'J-146 

59011°! 

7i;9+841 
126157 

98+11 

85lf, 
59011°! 
189ljf 
59011°! 

214+148 

104+!° 

2261^!^ 
090+957 

69lf5 



8064 

8066 

8072 

8073 

8075 

8076 

8077 

8079 

8082 

8084 

8085 

8086 

8087* 

8089 

8097 

8098* 

8099 

8101* 

8102 

8104 

8105 

8110 

8111 

8112 

8116 

8120 

8121 



2.12 ±0.55 

1.35 ±0.66 
10.80 ±5.49 
6.03 ±0.98 
2.39 ±0.17 
40.30 ± 24.30 
2.85''' 

35.90 ±8.37 
12.00 ±3.43 
1.32 ±0.14 
21.30 ± 1.94 
7.77 ± 1.00 
16.40 ± 0.46 
24.10 ±8.32 
51.20 ± 17.10 
1.92 ±0.15 

1.36 ±0.18 
10.40 ±0.35 
1.11 ±0.72 
16.40 ± 1.98 
3.31 ±1.17 
16.40 ± 1.67 
3.91 ±0.38 
1.48 ± 1.05 
4.21 ±0.33 
28.30 ± 3.40 
0.80 ±0.14 



140.60 
105.38 



+0.06 
0.06 
+0.09 
0.09 

397.811^;" 
274.151°;°^ 
151.791°:°^ 
922.55l}'^7 
169.85l°;«l 
856.87li;^^ 
425.50lS'22 
103.88l°:°«9 

Ql^ cn+0.69 



322.35 



0.69 

+0.08 
0.08 



664.28 
1074.99 



+0.86 
■0.86 

+2.81 
2.80 



105.i 



3+0.09 
'-0.09 



93.001°;}° 
519.47l°:g 

186.89l°'°4 
519.47l°;g 

207.88l°o3 
111 7fi+oo« 

217.93l°;°03 
736.O8III3 
75.62l°;}i 



125.35l°;°^7 
89.52l°:°« 

422.231J52} 
273.38l°;°55 

137.081°;°^ 
1127.50l^;86 

156.3ll°;°^5 

;+2.36 
-2.36 

456.75l!}'2!^ 
88.04l°:°« 

700.74l!5'^2 
330.281°:°^ 



1034.35: 



-1.17 
-1.17 



768.373 
1347.9211^^ 



90.02 



+0.09 
0.09 



+0.10 
0.10 



77.36 

576.601°'^^ 

+0.04 
0.04 



174.77 
576.601°'^^ 
197.89l°'°l 
95.88l°:°-«g 

209.1llg°l 

+1.57 

-1.56 
0.12 
0.12 



866.18 
60.76 



iin+™ 

3401?}° 

901 +204 
^•^^-89 

I2OIS 

743l^^r 
1361^6* 
697l^f/ 
364l«! 

77+46 
' '-38 
r 17+697 
Jl ' -164 
974+266 
^'^-101 
449+552 
^^^-144 

556_]^y4 
844li|f 

IO2I!* 

791^1 

000+356 

681^! 

449+552 

^^^-144 

i52ir 

44215!^ 

17llif 

84l!J 

180l}f 

610lf8^ 

5411? 



136lif 

lOllJI 

42511^3^ 

OQQ+404 

148llf 

9881^3!^^ 

1671^^ 

Q90 + 1924 
»zo_3]^4 

457ll!«3 

99l?3 

669l2?7^ 
QQQ+525 

r(54+1056 
OO*-180 
790 + 1445 
i ZiO 237 

1 1 09+2402 

110Z_4QQ 

127lir 

lOllS 

414lf2^ 

oq+62 
°^-30 

564+1056 

1851^11 

564l}°3g« 

2081^5* 

1071^5 

219l^r 

731^1 



153lgg 

19, +48 

040+307 
'J^^-105 

260l^^» 
1621^5 

6501?- 

1 77+87 

617+*°® 

Q/^ 7+338 
'-'"'-109 

1201^^ 

485l5« 

296195® 

428lt« 

5141?°^ 
799+1012 
' ''^— 212 

1451^6 

1 99+48 
^^^-60 
049+297 
'-'^^-104 

iiol*^ 

428l*« 

192ir 

428l^« 

2091^^^ 

1271^6} 

217l^f 

554lf5i 

941^6 



NOTE. - 

* All Ep^obs estimates are in units of KeV. Overall, we recommend the use of either Ep^obs estimates from OLS{Ep^ob3\HRH) 
(column 3) or the expected Ep^obs estimates from the simulation (column 8) together with the 90% upper and lower prediction 
intervals given in column (8). Ep^obs by the OLS-bisector (column 4) might be useful in cases where both HRh and Ep.obs need 
to be treated impartially (e.g. Shahmoradi & Nemiroff 2009a; Isobe et al. 1990). The model-dependent simulation-based 
estimates of Ep^obs (columns 5 & 6 & 7) might be used only in cases where the best fit spectral model of the GRB is known 
independently. In general, the 90% lower and upper prediction intervals on the estimated Ep^oba should always be reported 
and considered in analyses. 

° Burst's trigger number as reported in the BATSE catalog. Triggers that are labeled by * in column (1), represent GRBs 
used to derive the regression lines in §2.2. Therefore, their Ep^obs estimates from the linear regressions are not given. 
'' HRh represents hardness Ratio as defined in §2.2. No attempt was made to keep the significant digits. Values are rounded 
off at the 2nd decimal places. For 262 GRBs marked by f in column (2), the uncertainties in the fiuences are greater than 
their reported fiuences in BATSE catalog. Therefore, for these GRBs, the error propagation also results in HRh uncertainties 
that are larger than the value of HRh ■ In these cases, the uncertainties on HRh are not reported. 

Mean response of OLS{Ep^obs\HRH) (Eqn. Q) with the corresponding la uncertainties on the mean response. No attempt 
was made to keep the significant digits. Values are rounded off at the 2nd decimal places. 

Mean response of OLS-bisector (Eqn. Q) with the corresponding la uncertainties on the mean response. No attempt was 
made to keep the significant digits. Values are rounded off at the 2nd decimal places. 

" Most probable Ep,obs with 90% Prediction Interval (PI) derived from simulation in case of the Band model as the best 
spectral fit. 

^ Most probable Ep^obs with 90% PI derived from simulation in case of the COMP (CPL) model as the best spectral fit. 
® Most probable Ep^obs with 90% PI derived from simulation in case of the SBPL model as the best spectral fit. 
The weighted average of Ep^obs of the three GRB models with 90% PI derived from simulation according to Eqns. ( 20 \-{ 23 1. 
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